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CHAPTER  I. 


INTELLIGENCE    SERVICE   IN   PEACE    AND    WAR. 

If  opposing  armies  could  march  unmolested  to  a  designated  battle  field,  as 
the  knights  of  old  repaired  to  their  tournaments,  the  military  problem  would 
consist  simply  of  drawing  up  the  forces  in  order  of  battle,  and  nine-tenths  of 
the  difficulty  of  the  art  of  war  would  be  eliminated.  But  just  as  the  code  of 
ethics,  which  governs  the  action  of  individuals,  is  varied  greatly  when  applied 
to  the  diplomacy  of  nations,  so  the  chivalry  and  punctilio  of  private  combat  is 
necessarily  lacking  in  the  operations  of  war.1 

It  is  the  duty  of  every  military  commander  to  engage  the  enemy 
under  circumstances  favorable  to  himself  and  disadvantageous  to 
his  enemy;  and  under  conditions  of  war,  information  of  the  enemy's 
dispositions  and  movements  is  a  vital  necessity  to  a  commander  on 
whom  rests  the  responsibility  of  deciding  the  time  and  place  and 
advisability  of  an  engagement. 

The  greatest  of  military  writers  have  all  expressed  themselves  in 
the  strongest  terms  on  the  necessity  for  such  information: 

Information  is  the  foundation  of  all  our  ideas  and  actions. — Clausewitz. 

How  can  any  man  decide  what  to  do  himself  if  he  is  ignorant  of  what  his 
enemy  is  about? — Jomini. 

If  one  could  always  be  acquainted  beforehand  with  the  enemy's  designs,  one 
would  always  beat  him  with  an  inferior  force. — Frederick  the  Great. 

In  nothing  more  than  in  war,  knowledge  is  power. — Furse. 

A  general  who  does  not  campaign  in  the  desert  but  in  a  fairly  populated  coun- 
try, and  has  no  information,  is  ignorant  of  his  calling. — Napoleon. 

The  information  and  the  news  which  can  be  procured  about  the  enemy,  his 
armed  force,  his  territory,  his  resources  in  wealth,  and  his  moral  character, 
are  the  base  of  all  the  plans  and  movements  of  his  adversary. — Clausewitz. 

Much  of  this  necessary  information  can  and  should  be  obtained 
during  peace,  for  a  declaration  of  war  or  the  outbreak  of  hostilities 
is  immediately  followed  by  a  cessation  of  the  flow  of  information 
through  the  usual  peace  channels.  Our  diplomatic  representatives, 
with  the  accompanying  naval  and  military  attaches,  must  leave  the 
enemy  territory.  Not  only  is  military  and  naval  information  jeal- 
ously guarded,  but  false  information  is  spread  broadcast.  Rumors 
become  common.  No  information  can  be  considered  accurate  unless 
verified  by  trusted  agents. 

With  regard  to  information  in  war  Clausewitz  says :  "  When  one 
considers  how  unreliable  this  information  must  be,  and  how  incon- 
sistent and  shifting  are  all  rumors  and  how  every  possible  means  of 

1  Furse  :  "  Information  in  war." 
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deception  are  used,  we  can  easily  understand  how  unstable  is  the  mil- 
itary scaffolding  and  how  easy  it  is  for  the  whole  structure  to  tum- 
ble to  pieces,  and  all  connected  with  it." 

This  uncertainty  with  regard  to  the  enemy's  forces  and  probable 
course  of  action  constitutes  one  of  the  chief  impediments  in  the  form- 
ulation of  a  plan  of  campaign. 

Indecision  or  delay,  caused  by  waiting  for  information  before  act- 
ing, may  first  paralyze  an  army  and  then  give  it  over  to  destruction. 

The  habit  of  estimating  the  situation,  a  system  of  logical  reasoning, 
is  essential  to  success  under  such  conditions.  The  application  of 
sound  reasoning  to  the  situation,  as  presented  by  such  substantial 
information  as  is  available,  will  most  frequently  lead  to  a  sound  con- 
clusion with  regard  to  the  enemy's  probable  intentions. 

Information  ought  to  be  the  handmaid  of  intention.  The  quest  for  informa- 
tion must  be  directed  by  the  will,  and  the  value  of  information  depends  upon 
the  influence  that  it  exercises  upon  the  free  play  of  that  will.  In  itself  and 
by  itself,  information  is  nothing,  least  of  all  a  substitute  for  intention.1 

Information  enables  intention  to  make  its  dispositions  according  to  the  re- 
sults that  it  means  to  achieve  and  the  risks  that  it  must  be  prepared  to  face.1 

A  plan  of  campaign  having  been  decided  upon  after  thorough 
deliberation  should  not  be  changed  except  upon  well-substantiated 
evidence.  Rumors  must  be  investigated  and  their  accuracy  deter- 
mined. Too  much  value  must  not  be  awarded  them,  yet  they  must  not 
be  entirely  neglected.  Absence  of  information  is  best  personified  as 
a  little  devil,  who  constantly  whispers  in  one's  ear,  "  You  better 
change  your  plan."  The  relief  from  this  impertinence  is  a  belief 
in  one's  own  ability. 

To  inspire  confidence  one  must  be  confident ;  but  this  faith  in  one's 
own  ability  must  not  become  stubbornness,  for  stubbornness  might 
cause  one  to  persist  in  a  plan  which  later  authentic  information 
shows  to  be  faulty.  The  ability  to  estimate  the  influence  of  the 
enemy's  movements  upon  the  outcome  of  a  contemplated  operation, 
is  essential  to  the  successful  conduct  of  war.  Failure  to  alter  a  plan 
upon  adequate  information  is  only  one  step  better  than  changing  it 
upon  insufficient  information. 

The  difficulty  and  delay  encountered  in  the  acquisition  of  in- 
formation adds  greatly  to  the  chance  of  success  of  the  force  that  can 
take  the  initiative,  for  the  enemy,  lacking  information,  can  only 
tardily  conform  to  its  movements.  A  lack  of  information  frequently 
causes  confusion  and  hesitancy,  which  are  precursors  of  defeat. 

Information  is  the  groundwork  upon  which  plans  are  constructed. 
Accuracy  is  vital,  but  the  most  accurate  information  is  of  no  value 
if  not  received  in  time.  Accurate,  timely  information  bestows  the 
power  of  initiative,  which,  if  properly  used,  may  be  the  decisive 

1  Cordonnier  :  "  Japanese  in  Manchuria,"  vol.  2. 
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factor  in  the  campaign.  Victory  or  defeat  often  rests  upon  the 
veracity  and  opportuneness  of  the  information  received.  The  great- 
est talent  can  be  of  little  value  to  a  commander  who  is  provided  only 
with  false  or  greatly  delayed  information. 

General  Thiebault  has  said : 

A  warning  received  opportunely  may  secure  victory  and  prevent  defeat.  War 
is  only  doubtful  in  its  results  because  it  is  possible  to  fall  into  error  with 
regard  to  the  movements  of  one's  adversary.  He  who  can  learn  them  without 
delay  or  uncertainty  will  not  have  to  fear  an  unlucky  chance.  In  ordinary 
wars  it  is  impossible  to  acquire  this  knowledge  thoroughly  and  promptly,  and 
the  most  trifling  information  is  often  obtained  only  too  late  and  with  the 
greatest  difficulty. 

The  advantage  given  to  a  force  by  early  accurate  information 
makes  manifest  the  necessity  of  denying  information  to  the  enemy. 

INFORMATION   REQUIRED. 

In  order  to  decide  upon  the  size  and  characteristics  of  ships  re- 
quired, and  of  the  proper  strategic  disposition  of  the  naval  force 
xyf  a  nation  in  the  event  of  war,  the  Navy  Department  must  know 
with  a  fair  degree  of  accuracy : 

1.  The  policy  of  each  government,  the  antagonism  of  which  to 
our  own  policy  may  cause  a  war. 

2.  The  military,  naval,  and  financial  resources  of  such  govern- 
ments. 

3.  The  strength  and  disposition,  state  of  preparation  and  efficiency 
of  their  naval  forces. 

4.  The  ideas  of  strategy  and  tactics  prevalent  in  their  naval 
services. 

5.  The  national  characteristics  that  may  be  exhibited  during  the 
war. 

6.  The  characteristics  of  prominent  naval  officers  and  the  prob- 
able assignments  of  such  officers  in  war. 

7.  Data  concerning  the  probable  theaters  of  operation. 

8.  Probable  intentions  of  each  probable  enemy. 

The  above  classes  of  information  may  be  termed  peace  informa- 
tion, for,  while  extremely  useful  in  the  period  of  preparation  and 
also  in  war,  the  collection  of  such  information  should  be  accom- 
plished during  peace,  as  it  is  a  much  more  simple  operation  during 
peace  than  during  war. 

Instances  of  failure  to  provide  such  information  are  far  from 
rare,  but  such  failure  has  been  attended  with  greater  disasters  on 
land  than  on  sea,  though  this  will  probably  not  be  true  of  the 
future. 

It  has  been  stated  that  in  formulating  his  plan  for  the  attack  of  Lissa, 
neitbor  Persano  nor  his  chief  of  staff  had  the  faintest  idea  of  the  strength  of 
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the  place  which  they  were  going  to  attack.  They  did  not  know  what  the  works 
were  like,  whether  the  ships  could  assail  them  with  any  chance  of  success  or 
what  guns  were  mounted.1 

With  regard  to  the  war  in  the  Crimea,  Hamley  says : 

It  was  as  completely  an  unknown  country  to  the  chiefs  of  the  allied  armies  as 
it  had  been  to  Jason  and  his  argonauts  when  they  journeyed  thither  in  search 
of  the  Golden  Fleece.  It  was  known  to  contain  a  great  harbor  and  a  city  with 
docks,  fortifications,  an  arsenal,  but  the  strength  and  resources  of  the  enemy 
who  would  oppose  us,  the  nature  of  the  fortifications,  and  even  the  topography, 
except  what  the  map  could  imperfectly  show,  lay  much  in  the  region  of 
speculation. 

The  lessons  of  the  past  must  be  remembered  and  advantage  taken 
of  them.  The  charts  for  the  conduct  of  a  war  against  our  two  most 
probable  enemies,  such  as  would  be  required  in  war,  are  not  now 
ready,  and  it  would  take  many  months  to  prepare  them. 

We  have  insufficient  information  concerning  most  of  the  harbors 
that  come  under  discussion  as  to  their  suitability  as  temporary  or 
permanent  naval  bases. 

In  addition  to  the  above  classes  of  information,  with  which  all 
commanders  in  chief  should  be  familiar,  are  the  following,  which 
deal  more  minutely  with  the  operations  of  a  particular  campaign, 
and,  therefore,  must  be  ascertained  after  war  is  declared : 

1.  Information  of  enemy  plans  of  operation. 

2.  Composition  and  disposition  of  forces  immediately  opposed. 

3.  Movements  of  such  enemy  forces. 

4.  Condition  of  such  forces  with  regard  to  morale,  fuel,  and  sup- 
plies. 

INTELLIGENCE    SERVICE. 

Brackenbury  states : 

By  the  intelligence  duties  of  the  staff  are  to  be  understood :  Firstly,  the 
collection,  sifting,  and  arrangement  of  all  information  required  by  Governments 
and  military  authorities  to  enable  them  to  take  such  measures  in  peace  as  will 
insure  the  rapid  commencement  and  vigorous  prosecution  of  any  war  whether 
at  home  or  abroad.  Secondly,  the  diffusion  of  necessary  or  useful  information 
through  the  army  and  country  during  peace  and  war. 

The  information  required  for  the  successful  and  economical  prosecution  of 
war  is  obtained  with  comparatively  little  difficulty  during  peace,  and  should 
be  ready  in  concentrated  form  when  war  breaks  out. 

Let  it  not  be  supposed  that  there  is  some  occult  means  by  which  neglect  in 
peace  could  be  atoned  for  in  war.  If  the  required  information  be  not  ready,  it 
can  not  suddenly  be  obtained.1 

In  our  service  the  Office  of  Naval  Intelligence  acts  for  the  "  Intel- 
ligence section  of  the  General  Staff"  in  the  collecting,  sifting,  and 
arranging  of  the  information  received,  while  a  section  of  the  General 

1  Furse  :  "  Information  in  war." 
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Board  and  the  War  College  do  most  of  the  diffusing  of  information 
by  corrections  and  additions  to  the  war  portfolios  and  by  the  War 
College  courses. 

A  rough  outline  of  the  information  required  concerning  each  prob- 
able enemy  has  been  given.  Needless  to  say,  the  similar  information  of 
our  own  country  and  forces  must  be  available.  The  latter  will  probably 
not  be  required  from  the  intelligence  office,  but  the  responsibility  for 
collecting  this  information  should  be  definitely  placed.  Such  infor- 
mation should  be  carefully  prepared  and  should  form  the  basis  of 
the  plan  of  mobilization. 

Before  going  further  the  means  by  which  information  may  be 
obtained  will  be  examined.    They  are  as  follows : 

1.  State  Department. 

2.  Consular  reports. 

3.  Intelligence  office  (as  it  now  exists) . 

4.  Attaches. 

5.  Intelligence  reports  of  officers  on  regular  duty. 

6.  Newspapers. 

7.  Commercial  reports. 

8.  Secret  service. 

9.  Spies. 

STATE    DEPARTMENT. 

With  regard  to  the  State  Department,  Colonel  Furse  says : 

There  must  naturally  be  a  connection  between  the  military  intelligence  de- 
partment and  the  foreign  office.  On  the  subject  of  general  policy,  the  latter 
receives  from  its  diplomatic  agents  abroad  much  information  relating  to  mili- 
tary matters,  which  can  not  be  but  most  useful  to  the  former,  while  the  officers 
of  the  intelligence  department,  being  specialists,  can  always  supply  the  foreign 
office  with  their  views  on  the  probable  military  effects  which  may  result  from 
passing  events. 

It  usually  occurs  that  the  theater  of  war  is  definitely  settled  by  the 
location  of  the  area  with  regard  to  which  the  policies  of  the  oppos- 
ing governments  conflict.  A  thorough  knowledge  of  these  policies  is, 
therefore,  a  vital  necessity  to  the  proper  consideration  of  the  major 
operations  of  a  war. 

The  history  of  our  country,  and  in  fact  of  the  entire  Anglo-Saxon 
race,  shows  only  too  vividly  the  great  lack  of  appreciation  of  the 
unseverable  connection  between  policy  and  war. 

CONSULAR    REPORTS. 

The  consular  reports  contain  much  data  concerning  the  quantity 
and  size  of  shipping  entering  foreign  ports,  many  of  which  ports 
are  small  and  unimportant  except  in  the  event  of  war. 
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With  proper  questions  to  be  answered  by  each  consular  officer, 
much  data  concerning  anchorage,  dockage,  coaling,  and  repair 
facilities,  etc.,  might  be  obtained  for  practically  all  ports  of  th© 
world. 

NAVAL    ATTACHES. 

The  naval  attaches,  "  who  now  form  part  of  the  staff  of  diplomatic 
agencies  abroad,  have  to  watch  and  report  on  all  army  (naval)  mat- 
ters in  foreign  armies  (navies)  in  peace  and  in  war,  and  through 
their  services  can  afford  information  of  no  mean  importance.  Their 
duty,  however,  is  of  a  delicate  nature  and  requires  considerable  tact, 
for,  being  official  agents  of  information,  they  are  closely  watched. 
Their  task  becomes  more  difficult  as  soon  as  there  is  some  want  of 
cordiality  between  the  Government  that  sent  them  and  the  one  to 
which  they  are  accredited,"  1 

The  closeness  with  which  attaches  are  watched  to  prevent  them 
from  ascertaining  information  of  materiel  would  seem  to  indicate 
that  their  time  can  be  most  profitably  employed  in  obtaining  informa- 
tion of  the  personal  characteristics  of  the  leading  military  and 
naval  officers;  the  ideas  of  strategy  and  tactics  prevalent  in  the 
military  and  naval  forces ;  the  general  feeling  of  the  public  with  re- 
gard to  our  policies;  the  probable  places  of  mobilization  and  the 
time  required  to  complete  such  mobilization ;  and  the  military,  naval, 
and  financial  resources  of  the  country. 

A  striking  example  of  the  results  of  not  using  information  is  that 
offered  by  the  French  Government  in  1870.  The  excellent  reports  of 
the  French  military  attache  in  Berlin  on  the  state  of  readiness  and 
preparation  of  the  German  Army,  Avere  found  after  the  war  in  the 
archives  of  Paris  unopened. 

INTELLIGENCE    REPORTS. 

Much  information  is  obtained  from  intelligence  reports  of  indi- 
vidual officers  concerning  ports  visited,  and  officers  should  be  encour- 
aged to  make  intelligence  reports,  as  such  duty  greatly  benefits  the 
individual  as  well  as  corrects  or  affirms  information  previously  re- 
ceived. 

NEWSPAPERS    AND    PERIODICALS. 

Newspapers  and  periodicals  furnish  much  of  the  information  that 
is  accumulated  by  our  Office  of  Naval  Intelligence  during  peace,  and 
it  is  quite  probable  that  the  daily  papers  will  be  of  great  value  in  war. 

Naturally,  the  papers  that  will  be  of  the  greatest  benefit  to  us  will 
be  the  large  papers  published  in  neutral  countries.  Our  own  papers 
and  those  of  the  enemy  will  probably  be  more  or  less  censored,  and 
may  even  publish  false  information  to  mislead  the  enemy. 

1  Furse  :  "  Information  in  war." 
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It  is  said  that  during  the  Franco-Prussian  War,  when  McMahon 
attempted  his  disastrous  march  to  the  relief  of  Bazaine,  the  first 
news  of  this  important  movement  came  to  Von  Moltke  through  the 
French  and  English  newspapers. 

With  the  increasing  efficiency  of  the  means  of  gathering  and  trans- 
mitting news  and  with  the  constantly  growing  popular  demand  for 
late  and  complete  information,  it  is  probable  that  information  con- 
veyed by  this  means  may  be  even  more  valuable  in  the  future  than  in 
the  past. 

COMMERCIAL    REPORTS. 

The  commercial  world  is  always  well  supplied  with  information, 
especially  with  regard  to  movements  and  sales  of  ships,  large  quan- 
tities of  coal,  and  other  stores.  Knowledge  of  the  ships  an  enemy 
has  bought  or  chartered;  the  times  and  places  of  delivery  of  large 
supplies  of  coal  or  provisions ;  the  ships  chartered  for  transports ;  all 
of  these  items  and  probably  many  more  might  be  furnished  by  com- 
mercial reports.  At  any  rate,  our  commercial  houses,  ship-broker- 
age firms,  etc.,  should  be  encouraged  to  communicate  with  the  In- 
telligence Office. 

SECRET    AGENTS    AND    SPIES. 

Two  more  methods  of  acquiring  information,  other  than  by  the 
use  of  military  force,  are  available — secret  service  and  spies.  It  is 
hard  to  differentiate  between  these  classes,  but  for  purposes  of  dis- 
cussion they  will  be  divided  as  follows: 

Secret  agents  are  those  who  report  secretly  to  the  intelligence 
office  or  its  representatives,  from  positions  on  neutral  territory  or 
from  neutral  ships  upon  the  high  seas. 

Spies,  those  who  report  secretly  to  the  intelligence  office  or  its 
representatives,  from  positions  within  the  enemy  jurisdiction. 

Secret  agents. — The  service  of  secret  agents  in  neutral  ports  and 
on  neutral  ships  upon  the  high  seas  is  an  extension  of  the  spy  system 
to  the  conditions  of  naval  war.  On  land  a  spy  may  frequent  an 
enemy's  camp  and  by  stealth  pass  its  outposts  and  report.  This 
means  is  less  available  at  sea;  and,  therefore,  to  obtain  information 
of  the  movements  of  the  enemy  fleet,  we  must  have  agents  at  all  ports 
at  or  near  which  the  enemy  ships  may  stop,  as  well  as  upon  neutral 
vessels  traveling  the  routes  that  the  enemy  fleet  may  use. 

There  may  be  many  views  as  to  whom  these  agents  should  report 
and  to  whom  they  should  look  for  the  payment  for  their  services. 
It  would  appear  that,  in  view  of  the  great  number  of  such  agents 
required,  it  would  be  advisable  to  have  this  secret  service  divided  into 
districts,  the  chief  of  each  district  to  be  the  head  of  a  large  com- 
mercial house,  if  possible,  in  order  that  messages  in  commercial 
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form  may  be  received  and  sent  without  suspicion.  True,  this  would 
have  many  disadvantages,  but  it  would  likewise  have  the  great  ad- 
vantage that  the  district  chief  would  be  familiar  with  local  condi- 
tions and  the  character  of  the  men  whom  he  would  employ.  Being 
present  at  all  times  he  could  verify  and  substantiate  any  information 
received.  His  reports  would  be  couched  in  commercial  language 
and  he  would  not  be  so  closely  watched  as  any  direct  representative. 
Spies. — Colonel  Furse  says : 

In  war  spies  are  indispensable  auxiliaries,  and  when  we  are  precluded  from 
obtaining  information  by  any  other  means,  we  must  discard  all  questions 
of  morality.  We  must  overcome  our  feelings  of  repugnance  for  such  an 
unchivalrous  measure,  because  it  is  imposed  upon  us  by  sheer  necessity.  Neces- 
sity knows  no  laws,  and  means  which  we  would  disdain  to  use  in  ordinary  life 
must  be  employed  in  the  field,  simply  because  we  have  no  other  that  we  can 
turn  to  profitable  account.  Information  has  been  sought  through  spies  in  all 
wars,  and  we  can  plead  in  our  favor  that  the  enemy  will  not  scruple  to  employ 
them  in  his  behalf. 

Spies  may  be  primarily  divided  into  two  classes ;  military  and  civilian.  The 
first  class  consists  of  officers  or  enlisted  men,  who,  from  patriotism  or  a  sense 
of  military  duty,  assume  a  disguise  and  penetrate  the  enemy's  lines  to  gain 
information. 

It  has  been  pointed  out  that  the  difficulties  of  transmittal  of  infor- 
mation make  it  extremely  doubtful  whether  an  officer  or  man  accom- 
panying an  enemy  fleet  could  be  of  value.  It  seems  possible  that  as 
part  of  the  crew  of  an  auxiliary  such  service  might  be  valuable. 

The  second  class  consists  of  men  who  often  deserve  all  the  obloquy  so  freely 
cast  upon  spies  in  general,  though  instances  are  not  lacking  of  civilian  spies 
actuated  solely  by  motives  of  disinterested  patriotism.  But  whatever  may  be 
their  motives  or  individual  characteristics,  spies  are  indispensably  necessary 
to  a  commander,  and,  other  things  being  equal,  he  will  be  victorious  who  has 
the  best  secret  service  and  spies.1 

In  the  following  general  remarks  the  word  "  spy  "  will  be  used  to 
include  both  classes  of  secret  agents  which  have  been  previously 
called  secret  agents  and  spies. 

"  Spies  should  be  carefully  selected  from  people  whose  occupations 
are  such  as  to  permit  them  to  proceed  about  their  work  without  cre- 
ating suspicion."1  It  will  be  difficult  to  get  men  with  sufficient 
knowledge  of  naval  affairs  to  make  their  information  valuable. 

Men  banished  from  their  country,  smarting  under  a  sense  of  injustice,  exas- 
perated by  ill-treatment,  embittered  by  jealousy,  or  influenced,  in  short,  by 
any  strong  passion  calculated  to  incite  a  spirit  of  hatred  and  revenge  against  an 
enemy,  are  almost  certain  to  be  faithful  and  efficient  spies.1 

Spies  should  be  tested,  if  practicable,  with  unimportant  missions 
before  being  intrusted  with  matters  of  great  moment.  It  is  a  good 
plan  to  require  them  at  first  to  report  on  matters  that  are  already 
known  as  a  means  of  testing  their  reliability  and  accuracy. 


1  Furso  :   "  Information  in  war. 


INTELLIGENCE   SERVICE   IN   PEACE   AND   WAR.  13 

A  spy  should  never  be  allowed  to  see  that  he'  is  mistrusted,  but  should  be 
led  to  believe  that  particular  confidence  is  reposed  in  him  and  that  his  services 
are  regarded  as  highly  valuable.  At  the  same  time  other  spies  should  be  em- 
ployed to  cover  the  same  ground,  and  their  reports  should  be  carefully  compared. 

A  spy  must  always  be  well  paid.  He  is  usually  working  for  money,  and  for 
money  alone.  A  badly  paid  spy  will  generally  strike  a  bargain,  sooner  or  later, 
with  the  enemy.1 

Spies  should  usually  remain  in  a  certain  locality  and  send  informa- 
tion by  the  usual  channels  to  officers  or  trusted  agents  in  a  neutral 
country. 

These  communications,  either  telegraphic  or  by  letter,  may  often 
be  couched  in  commercial  language  and  sent  to  persons  in  a  neutral 
country  by  whom  they  are  transmitted  to  the  officials  for  whom 
they  are  intended. 

The  management  of  the  secret  service  requires  a  profound  insight 
into  human  nature,  and  an  ability  to  estimate  at  once  the  military 
worth  of  the  information  received. 

STRATEGIC    DEPLOYMENT    OF    THE    FLEET. 

From  the  peace  information  obtained  by  the  Office  of  Naval 
Intelligence,  the  diplomatic  situation  as  obtained  from  the  Depart- 
ment of  State,  and  the  information  obtained  of  their  own  forces, 
the  plan-making  section  of  a  General  Staff  decides  upon  the  proper 
strategic  deplo}rment  of  the  fleet  in  the  event  of  war  with  any  prob- 
able enemy. 

This  deployment,  decided  upon  by  peace  information,  may  or 
may  not  extend  beyond  the  mobilization  period.  Further  oper- 
ations by  the  fleet  should  be  directed  by  the  Commander  in  Chief 
under  instructions  from  the  Chief  of  Naval  Operations. 

The  information  which  led  to  the  issue  of  these  instructions  should 
be  made  aA^ailable  to  the  Commander  in  Chief,  as  all  such  informa- 
tion would,  without  doubt,  affect  his  plans. 

Information  other  than  that  termed  "peace  information"  must 
be  transmitted  to  the  Commander  in  Chief,  though  much  of  it  will 
pass  through  the  Office  of  Naval  Intelligence. 

To  realize  the  importance  to  the  commander  in  chief  of  an  efficient 
secret  service  and  spy  system  it  will  only  be  necessary  to  consider 
the  information  that  will  be  required  by  the  commander  in  chief 
in  order  to  decide  upon  the  proper  strategical  operations  to  be  under- 
taken by  the  fleet. 

First,  he  would  desire  to  know  the  size  of  the  enemy  force  being 
mobilized,  the  places  of  mobilization,  and  the  probable  date  of  com- 
pletion of  mobilization  of  the  active  fleet  and  of  the  reserve. 

Second,  the  time  of  departure  from  its  home  ports,  or  neutral 
ports,  of  any  enemy  force. 

1  Furse  :   "  Information  in  war." 
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Third,  the  probable  destination  and  intention  of  the  enemy. 

While  the  first  of  these  items  may  be  approximated  from  peace 
information,  such  approximation  should  be  checked  by  spies  if 
possible.  The  nature  of  the  force  mobilizing,  the  number  of  aux- 
iliaries, transports,  destroyers,  tugs,  etc.,  may,  and  probably  would, 
be  of  immense  importance  in  estimating  the  enemy's  probable  in- 
tentions. 

In  the  Atlantic  the  value  of  secret  agents  in  neutral  ports  will 
be  greater  than  in  the  Pacific,  while  the  value  of  spies  in  the  respec- 
tive areas  will  be  reversed. 

The  reason  for  this  is  that  in  the  Atlantic  our  enemy  will  probably 
assume  the  strategical  offensive,  while  in  the  Pacific  our  fleet  will  be 
forced  to  assume  the  strategical  offensive. 

In  a  campaign  in  the  Atlantic  it  is  practically  a  certainty  that 
our  enemy  will  stop  in  some  of  the  islands  of  the  eastern  Atlantic. 
If  our  secret  service  in  those  islands  is  well  organized,  information 
of  inestimable  value  may  be  received  concerning  our  enemy's  force, 
morale,  supply,  and  time  of  departure. 

If  this  information  is  accurate,  it  will  greatly  facilitate  and  aid 
the  operation  of  our  scouting  forces.  If  the  enemy's  force  is  accu- 
rately known,  his  speed  and  steaming  radius  may  be  closely  esti- 
mated. If  the  number  of  colliers  and  troop  ships  are  known,  his 
probable  intentions  can  be  more  accurately  estimated. 

With  our  small  scouting  force  this  information  will  be  invaluable, 
for  the  more  closely  we  can  estimate  the  enemy's  speed  and  destina- 
tion the  more  efficient  will  our  small  force  be;  the  small  area  to  be 
searched  will  permit  of  more  concentration  of,  and  less  fuel  con- 
sumption by  our  scouting  force. 

During  the  passage  of  an  enemy  fleet  from  a  European  port  or 
from  the  eastern  islands  of  the  Atlantic,  it  is  quite  probable  that  it 
will  be  sighted  by  liners  or  by  tramp  steamers.  We  should  have 
agents  on  all  ships  fitted  with  radio,  whose  routes  cross  this  area. 
We  should  also  have  agents  in  the  principal  ports  of  call,  whose  duty 
it  would  be  to  ascertain  from  all  shipping  arriving  in  port  what 
ships  of  the  enemy  had  been  encountered. 

In  both  oceans  the  diplomatic  attitude  of  the  United  States  gives 
to  our  probable  enemies  the  initiative,  and,  from  past  performances, 
we  may  judge  that  any  of  them  will  act  with  dispatch. 

The  promptness  of  action  of  our  probable  adversaries  in  their  last 
wars  should  be  an  ever-present  reminder  that  we  must  be  prepared, 
and  such  preparation  can  only  be  complete  when  our  secret  service 
and  spy  system  have  been  organized  in  time  of  peace.  It  will  no 
doubt  be  greatly  augmented  in  time  of  war,  but  the  system  must  be 
perfected  during  peace. 
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With  regard  to  the  establishment  of  this  service,  Colonel  Furse 
says: 

A  thorough  organization  of  the  intelligence  service  is  anything  but  super- 
fluous;  if  nothing  more,  the  immense  consequences  of  being  always  cognizant 
of  the  enemy's  doings  clearly  proves  how  very  necessary  it  is.  Let  us  disabuse 
our  minds  that  a  service  of  this  description  can  be  improvised  in  the  field. 
Nothing  of  the  sort;  for  it  requires  such  nicety  of  arrangements,  such  pre- 
vision, such  knowledge  of  the  general  circumstances  of  war  and  of  human 
nature,  that  a  sound  basis  must  be  distinctly  laid  down  in  peace,  and  able 
men  trained  to  undertake  it.  As  nothing  of  what  can  be  foreseen  should  ever  be 
left  to  chance,  the  arrangements  for  procuring  information  in  the  field  must 
form  a  recognized  part  of  the  preparation  for  war. 


CHAPTER  II. 
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CHAPTER  II. 


HISTORICAL    INSTANCES    OF    SCOUTING. 

The  past  affords  many  illustrations  of  the  value  of  accurate  infor- 
mation as  well  as  of  the  trials,  disappointments,  and  failures  that 
have  been  caused  by  the  lack  of  it.  False  information,  too,  has 
played  its  part. 

In  the  days  during  which  most  naval  history  was  made,  no  means 
of  transmission  of  information  other  than  by  direct  communication 
or  by  signals  was  available,  so  we  can  hardly  compare  present 
methods  with  those  of  the  past.  A  few  examples  to  show  the  effect 
of  accurate  information  or  a  lack  of  it,  may  not  be  wasted  if  they 
bring  home  the  great  influence  of  these  factors  in  the  naval  history 
of  the  world. 

One  of  the  earliest  instances  of  the  use  of  ships  for  search  opera- 
tions or  reconnoitering,  as  the  actual  operation  might  more  correctly 
be  called,  was  during  the  operations  preceding  the  battle  of  Lepanto 
in  1571. 

Before  the  concentration  of  the  fleet  of  the  allied  Christian  nations 
was  complete,  the  commander  in  chief,  Don  Juan  of  Austria,  dis- 
patched a  Spanish  squadron  of  small  fast  ships,  under  command 
of  Capt.  Gil  de  Andrada,  to  reconnoiter  the  Adriatic  for  the  pur- 
pose of  locating  and  reporting  the  position  of  the  Turkish  fleet. 

The  task  was  successfully  accomplished,  and  within  a  few  weeks 
the  Turkish  Navy  was  destroyed. 

In  this  case,  the  accurate  information  received  probably  only 
hurried  the  destruction  of  the  Turks,  for  both  fleets  were  confident 
of  success.     Better  ships  and  better  men  won  the  day. 

As  the  events  at  sea  during  the  Nelsonic  period  played  such  a 
prominent  part  in  history,  it  is  but  natural  that  we  should  turn  to 
them  for  illustrations. 

In  view  of  the  chronological  order  of  the  events  to  be  cited,  the 
following  will  be  the  order  of  the  examples:  Lack  of  information, 
false  information,  and  accurate  information. 

The  story  of  Nelson's  chase  of  the  French  fleet  from  Toulon  to 
Egypt  is 5  m  general,  common  knowledge  to  most  naval  officers,  and 
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yet  how  few  realize  that  only  a  few  miles  separated  the  English  and 
French  fleets  while  between  Malta  and  Alexandria.  Only  the  dark- 
ness of  night  prevented  the  discovery  of  the  French  fleet  and  an 
engagement,  which,  from  the  results  at  Aboukir,  no  one  can  doubt 
would  have  resulted  in  a  British  victory. 

The  life  of  Napoleon  Bonaparte  probably  would  have  occupied  a 
\ery  small  place  in  the  history  of  the  world  had  such  action  taken 
place,  for  Napoleon  commanded  the  French  fleet  as  well  as  the  army 
which  was  being  escorted  to  Egypt. 

It  will  be  remembered  that  at  the  time  of  the  departure  of  the 
French  fleet  from  Toulon,  the  British  squadron  received  serious 
damage  by  a  gale,  in  addition  to  which,  Nelson  was  forced  to  proceed 
with  only  one  of  the  frigates  that  had  been  assigned  to  his  command, 
the  others  not  having  as  yet  joined  his  squadron.  This  ship,  the 
Mutine,  in  command  of  Capt.  Hardy,  was  sent  on  several  missions  to 
gain  information,  but  each  time  returned  without  news. 

In  his  report  of  the  campaign,  Nelson  states : 

Here  I  had  deeply  to  regret  my  want  of  frigates ;  and  I  desire  it  to  be  under- 
stood that  if  one-half  of  the  frigates  your  Lordship  had  ordered  under  my  com- 
mand had  been  with  me,  I  could  not  have  wanted  information  of  the  French 
fleet. 

The  absence  of  these  vessels  and  the  corresponding  lack  of  informa- 
tion undoubtedly  saved  to  the  French  their  greatest  Emperor. 

The  story  of  the  departure  of  the  French  fleet  under  Villeneuve 
from  Toulon,  and  its  escape  to  the  West  Indies,  might  also  be  cited 
as  a  victory  lost  through  insufficient  information.  In  this  case,  how- 
ever, the  failure  to  locate  the  French  fleet  was  due  to  an  incorrect 
estimate  of  the  situation,  influenced  greatly  by  the  former  attack 
upon  Egypt  and  also  by  the  fact  that  Nelson's  special  station  was 
the  Mediterranean. 

During  the  blockade,  previous  to  Villeneuve's  escape  to  the  West 
Indies,  Nelson  kept  several  ships  before  Toulon  at  all  times.  Until 
dark  on  the  day  of  Villeneuve's  departure,  two  of  the  British  frigates 
tracked  the  French  fleet.  One  was  then  dispatched  to  warn  Nel- 
son. The  other  remained  to  keep  touch,  but  during  the  night  be- 
came separated  and  upon  the  following  morning  could  not  locate 
the  enemy. 

Upon  the  receipt  of  the  information  of  Villeneuve's  departure, 

"The  commander  in  chief  (Nelson)  instantly  dispatched  such 
cruisers  as  he  had  with  him  to  search  for  the  French." 

They  failed  to  locate  the  French  fleet,  and  it  was  long  after  that 
Nelson  ascertained  that  it  had  passed  out  of  the  Mediterranean. 

From  the  time  the  French  were  reported  at  sea  until  the  decision 
was  made  to  proceed  to  the  West  Indies,  Nelson's  sufferings  from 
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this  lack  of  information  were  exceedingly  great.     In  his  letters  we 
find  these  statements : 

I  believe  this  ill  luck  will  go  near  to  kill  me ;  but  as  these  are  times  for 
exertion,  I  must  not  be  cast  down,  whatever  I  may  feel. 

In  another : 

Broken  hearted  as  I  am  at  the  escape  of  the  French  fleet  from  Toulon. 

In  spite  of  his  worry  and  ill  health  he  consistently  examined  all 
possible  courses  of  the  enemy  fleet  to  the  east  or  north,  and  then, 
by  the  process  of  elimination,  decided  that  it  had  gone  to  the  West 
Indies  and  followed  it. 

MacArthur  says : 

When  we  consider  the  state  of  Lord  Nelson's  mind  at  that  moment,  his 
impaired  health  and  spirits,  the  continual  fatigue  and  anxiety  which  he  had 
endured  in  being  one  whole  month  in  getting  down  the  Mediterranean,  which 
the  French  had  done  in  nine  days,  it  is  hardly  possible  to  suppose  that  the 
human  mind  could  embrace  such  a  variety  of  subjects  and  yet  keep  steadily 
fixed  on  the  great  and  leading  one  of  all,  the  pursuit  of  so  superior  an  enemy. 

Nelson's  correspondence  shows  his  keen  disappointment  at  the 
escape  of  the  French  upon  each  occasion,  and  should  make  us  realize 
the  terrific  strain  lack  of  information  imposes  upon  a  commander. 

Writing  during  his  pursuit  of  the  French  in  1798  he  says :  "  Was 
I  to  die  this  moment,  want  of  frigates  would  be  found  stamped  upon 
my  heart."  Again,  "  No  words  of  mine  can  express  what  I  have 
and  am  suffering  for  want  of  frigates." 

It  was  at  the  end  of  his  remarkable  voyage  to  the  West  Indies 
that  the  incident  occurred  which  will  be  given  as  an  example  of 
false  information. 

Soon  after  leaving  Lagos  Bay  Nelson  dispatched  a  fast  sailing  sloop,  the 
Martin,  to  inform  Lord  Seaforth  at  Barbados  of  the  approach  of  the  French 
fleet  and  of  his  own  pursuit.  In  this  letter  he  begged  that  an  embargo  be 
laid  on  all  vessels  at  Barbados,  that  the  enemy  might  not  be  apprised  of  his 
arrival,  and  thereby  again  escape  with  his  fleet.1 

On  the  4th  of  June  he  arrived  at  Barbados  and  there  received 
the  false  information  which  led  him  directly  away  from  the  French 
fleet  and  permitted  its  escape  from  the  Caribbean. 

This  unfortunate  intelligence  was  conveyed  to  him  while  in  Bar- 
bados in  the  following  extract  from  a  letter  of  Brig.  Gen.  Brereton, 
dated  St.  Lucia,  May  29:  "I  have  this  moment  received  a  report 
from  the  windward  side  of  Gros  Islet  that  the  enemy's  fleet  of  28 
sail  in  all  passed  there  last  night;  their  destination,  I  should  sup- 
pose, must  be  either  Barbados  or  Trinidad." 

The  governor  of  Barbados  offered  2,000  troops,  and,  after  these 
were  embarked.  Nelson  stood  to  the  southward  to  save  Trinidad. 

1  MacArthur  :  "  Life  of  Nelson." 
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The  Curieux,  brig,  was  detached  to  look  into  Tobago  for  information.  Col. 
Shipley,  of  the  engineers,  was  directed  to  communicate  with  the  nearest  post 
on  Trinidad,  in  order  to  ascertain  the  situation  of  the  enemy,  and  signals  were 
agreed  upon  to  convey  the  earliest  information  upon  his  return  to  the  squadron.* 

The  British  fleet  stood  to  the  southward  with  fine  breezes  and  the 
next  afternoon  arrived  off  Tobago. 

At  Tobago  all  was  bustle  and  apparent  uncertainty  when,  in  addi- 
tion, the  following  singular  occurrence  took  place : 

A  merchant  particularly  anxious  to  ascertain  whether  the  fleet  was  that  of 
a  friend  or  enemy  had  prevailed  on  his  clerk,  with  whom  he  had  also  agreed 
respecting  signals,  to  embark  in  a  schooner  and  to  stand  toward  it,  and  it 
unfortunately  happened  that  the  very  signal  made  by  the  clerk  corresponded 
with  the  affirmative  signal  which  had  been  agreed  on  by  Col.  Shipley — of  the 
enemy  being  in  Trinidad.1 

Upon  making  out  this  signal  shown  by  the  schooner  the  British 
fleet  bore  away  for  Trinidad.  A  large  part  of  the  night  was  spent 
in  preparing  the  fleet  for  battle.  Visions  of  a  second  Aboukir  were 
before  all  eyes. 

What  must  have  been  the  disappointment  when,  upon  approach- 
ing Trinidad  next  morning,  the  harbor  was  found  empty,  and  upon 
communicating  with  the  shore  information  was  received  that  no 
French  vessels  had  been  seen  in  that  vicinity. 

Twice  the  curse  of  false  information  had  been  placed  on  Nelson 
through  no  fault  of  his  own.  Referring  to  this  in  his  report,  he 
says: 

But  for  that  false  information  I  should  have  been  off  Port  Royal  as  they 
(the  French  fleet)  were  putting  to  sea  and  our  battle  most  probably  would 
faave  been  fought  on  the  spot  where  brave  Rodney  beat  De  Grasse. 

The  same  cruise  of  the  allied  fleet  furnishes  an  example  of  the 
value  of  accurate  information  when  received  in  time. 

Upon  Nelson's  departure  from  the  West  Indies  he  dispatched  one 
of  his  brigs,  the  Curieux,  to  inform  the  admiralty  of  his  operations 
in  the  West  Indies  and  of  his  intended  return  to  the  Mediterranean. 

En  route  to  England  the  Curieux  sighted  the  allied  fleet.  With 
prompt  decision  the  Curieux  pressed  on  to  England  and  informed 
the  admiralty  of  the  position  of  the  allies  and  of  Nelson's  intentions. 
Lord  Barham,  first  lord  of  the  admiralty,  immediately  reinforced 
Admiral  Calder  and  directed  him  to  await  the  allies  to  the  westward 
of  Cape  Finisterre. 

Not  many  days  after,  the  allies  were  discovered  and  engaged  in 
battle,  which,  though  indecisive,  prevented  Villeneuve  from  gain- 
ing the  port  of  Ferrol,  which  was  his  desired  destination.  That  the 
action  was  indecisive  fails  in  no  degree  to  show  the  advantage  of  the 
prompt  action  of  the  Curieux  or  the  benefit  derived  from  her  accu- 
rate, timely  information. 

1  MacArthur  :  "  Life  of  Nelson." 
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Villeneuve  put  into  Vigo.  Several  daysi  later,  by  a  lucky  shift 
of  the  wind,  he  was  able  to  proceed  unmolested  to  Ferrol.  From 
Ferrol  he  escaped  to  Cadiz  without  being  brought  to  action,  and  in 
this  port  Nelson  found  the  allies  upon  his  return  to  the  fleet  as 
commander  in  chief. 

Nelson's  dispositions  before  Cadiz  were  as  follows : 

Blackwood's  squadron  of  frigates  cruised  day  and  night  close  to  the  harbor's 
mouth.  An  advanced  squadron  of  fast  sailing  seventy-fours  was  thrown  out 
10  or  12  miles  east  of  the  fleet  for  signal  duty.  The  main  body  was  50  miles  to 
the  westward  of  Cadiz. 

On  the  14th  of  October  the  allied  fleet  shifted  to  the  outer  harbor  of  Cadiz, 
and  the  following  dispositions  were  made.  Quoting  Nelson's  diary  :  "  Enemy  at 
harbor's  mouth.  Placed  Defense  and  Agamemnon  from  7  to  10  leagues^  west  of 
Cadiz  and  Mars  and  Colossus  5  leagues  east  of  fleet  (that  is  underway  between 
the  fleet  and  former  group),  whose  station  is  from  15  to  20  leagues  west  of 
Cadiz,  and  by  this  chain  I  hope  to  have  constant  communication  with  the 
frigates  off  Cadiz." 

To  the  captain  of  the  Defense  he  wrote  that  it  was  possible  the  enemy  might 
try  to  drive  off  the  frigate  squadron  in  order  to  facilitate  their  own  evasion,  in 
which  case  the  inner  ships  of  the  line  would  be  at  hand  to  resist  the  attempt. 

Despite  these  careful  dispositions  his  mind  was  still  ill  at  ease  lest  the 
enemy  might  escape  undetected.  He  never  had  frigates  enough  to  make  the 
result  as  sure  as  it  ought  to  be  where  such  vast  issues  were  at  stake.  *  *  * 
This  deficiency  he  urged  upon  the  Government  still  more  than  he  did  the  inade- 
quacy of  the  line-of-battle  force,  for  his  fear  of  the  enemy  eluding  him  was 
greater  than  that  of  a  conflict  with  superior  numbers.1 

He  wrote  Lord  Barham,  "  The  last  fleet  was  lost  to  me  for  want  of 
frigates." 

The  allies  did  not  attack  Nelson's  lookouts  before  the  fleet  sailed, 
but  upon  the  following  morning  they  drove  off  the  frigates,  thus 
giving  an  example  of  the  proper  use  of  fast  ships  for  the  purpose  of 
denying  information.  That  the  allied  fleet  was  unsuccessful  in  its 
attempted  evasion  was  due  to  Nelson's  disposition  of  his  heavier 
ships. 

Our  War  with  Spain  is  too  recent  for  the  uncertainties,  doubts,  and 
fears  caused  by  our  inability  to  find  Cevera  to  have  been  forgotten. 
It  need  only  be  said  that  had  the  Spanish  Navy  been  of  more  power 
and  efficiency,  the  failure  of  our  scouting  operations  might  have 
been  the  deciding  feature  of  the  naval  campaign  in  the  Atlantic. 

Only  five  scouts  were  used  in  our  search  operations  for  the  Spanish 
fleet.  Two  of  these  scouts,  the  Minneapolis  and  Columbia,  were 
detailed  to  patrol  the  Atlantic  coast,  and  the  other  three  to  search 
to  the  eastward  of  the  Windward  Islands. 

At  least  four  of  the  five  scouts  were  confined  to  fixed  areas  by  orders 
of  the  Navy  Department,  and  two  were  given  exact  instructions  as 
to  position,  speed,  and  course  by  like  orders. 

1  MacArthur  :   "  Life  of  Nelson." 
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The  Russo-Japanese  War,  again,  furnishes  evidence  of  the  moral 
effect,  on  the  commander  in  chief,  of  the  lack  of  information  con- 
cerning the  enemy. 

Even  after  the  Russians  had  practically  announced  their  line  of 
approach,  Admiral  Togo  suffered  for  days  due  to  lack  of  informa- 
tion of  the  Russian  fleet.     One  of  his  aids  writes  as  follows: 

The  time  when  we  felt  the  greatest  anxiety  was  two  or  three  days  before 
the  battle.  We  had  expected  the  Russian  fleet  to  be  sighted  by  our  southern- 
most vessels  by  May  23,  or  at  least  25,  but  no  report  came  from  them,  nor 
did  we  receive  from  any  source  any  information  about  the  Russian  fleet.  Now, 
we  began  to  doubt  whether  the  enemy  had  not  entered  the  Pacific  and  gone 
round  to  the  Strait  of  Soya  or  Tsugaru.  Being  in  the  dark  as  to  the  route  the 
enemy  had  taken,  it  was  the  most  trying  time  for  us.  Even  Admiral  Togo, 
although  very  strong  in  his  conviction  that  the  enemy  must  come  by  Tsushima, 
seemed  to  have  felt  a  certain  uneasiness  at  the  time. 

These  historical  illustrations  have  been  cited  to  bring  home  the 
necessity  of  accurate,  timely  information  in  the  conduct  of  naval 
war.  The  radio  and  cable  have  facilitated  the  transmission  of  in- 
formation, but  steam  has  decreased  the  time  taken  for  operations. 

The  statements  of  great  military  writers  concerning  the  value  of 
information  are  equally  true  to-day ;  but,  conclusive  as  such  state- 
ments should  be,  no  one  fully  realizes  their  truth  until  subjected  in 
war  or  its  minor  counterparts,  maneuvers  with  the  fleet,  or  chart 
maneuvers,  to  the  trials,  uncertainties,  and  disappointments  that 
accompany  lack  of  accurate,  timely  information  of  the  enemy. 
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CHAPTER  III. 


TYPES    OF    NAVAL    CAMPAIGNS. 

DEFINITIONS. 

STRATEGICAL    OFFENSIVE    AND    DEFENSIVE. 

A  force  is  acting  on  the  strategical  offensive  when  its  operations 
are  projected  into  an  area : 

(a)  Which  is  not  normally  controlled  during  peace. 

(b)  Which  has  not  been  previously  prepared  for  defense  by  the 
force  so  acting. 

The  strategical  offensive  in  the  campaigns  in  which  we  may  en- 
gage will  be  undertaken  with  a  view  to  seizing  a  base  within  enemy 
jurisdiction,  or  a  base  within  national  jurisdiction,  but  within  an 
area  which  has  not  been  properly  prepared  for  defense  during  peace, 
and  which  may,  therefore,  be  taken  and  held  by  the  enemy  previous 
to  the  arrival  of  our  fleet. 

A  fundamental  requirement  of  successful  offensive  strategy  is  a 
marked  superiority,  for  the  difficulties  attending  the  capture  of  a 
base,  the  maintenance  of  the  lines  of  communication,  and  the  absence 
of  proper  docking  and  repair  facilities,  are  factors  which  rapidly 
reduce  the  efficiency  of  the  offensive  fleet. 

A  force  is  acting  on  the  strategical  defensive  when  its  operations 
are  confined  to  an  area  which : 

(a)  Is  normally  controlled  during  peace. 

(b)  Has  been  taken  from  the  enemy  and  prepared  for  defense. 

As  has  been  said,  a  fundamental  requirement  of  the  strategical 
offensive  is  a  marked  superiority.  It  is  equally  true  that  inferiority 
is,  while  not  a  requirement,  usually  a  condition  of  the  force  acting 
upon  the  strategical  defensive. 

In  the  present  European  war  the  Allies'  fleet  is  operating  on  the 
strategical  offensive  against  Turkey  and  Austria.  The  Turkish  and 
Austrian  fleets  are  acting  on  the  strategical  defensive. 
.  The  operations  of  the  German  and  British  fleets  are  less  consistent 
with  either  type  of  operation,  but  considering  the  entire  naval  forces, 
it  may  be  said  that  the  British  fleet  is  acting  on  the  strategical 
offensive  against  Germany,  and  the  German  fleet  is  acting  on  the 
strategical  defensive  with  regard  to  Great  Britain  and  on  the 
strategical  offensive  with  regard  to  Russia. 
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DIFFICULTIES   OF   STRATEGICAL   OFFENSIVE   IN   OVERSEA 

CAMPAIGN. 

• 

The  strategical  offensive,  in  the  case  under  consideration,  has 
many  serious  disadvantages,  not  the  least  of  which  is  the  necessity  for 
carrying  fuel  and  supplies  with  the  fleet.  The  tactical,  as  well  as 
strategical,  handicap  imposed  on  a  fleet  by  an  enormous  train  of 
slow  moving,  indifferently  handled  auxiliaries,  will  be  very  great. 

The  successful  termination  of  theiirst  campaign  may  rest  upon  the 
ability  of  this  force  to  evade  the  enemy  until  the  train  can  be  de- 
posited in  an  advanced  base. 

OUR    SITUATION. 

A  study  of  our  situation,  geographical  and  political,  will  show 
that  in  the  Atlantic  we  must  be  prepared  to  locate  the  enemy  fleet 
and  bring  it  to  action  before  its  train  can  be  placed  in  safety  in  some 
advanced  base,  but  in  the  Pacific  we  must  be  prepared  to  deny  in- 
formation of  the  movements  of  our  main  body  and  train  until  our 
train  can  be  placed  in  safety  in  an  advanced  base. 

To  few  other  nations  must  the  operations  of  scouting  and  screening 
play  such  an  important  part  in  any  war,  and  yet  the  number  and 
types  of  vessels  we  have  available  for  this  service  most  surely  point  to 
a  failure  in  such  operations. 

A  good  workman  with  poor  tools  may  attain  a  higher  efficiency 
than  a  poor  workman  with  good  tools,  only  by  the  application  of 
superior  knowledge  and  dexterity.  So  it  must  be  with  us.  If  we 
hope  to  compare  in  efficiency  with  our  adversaries,  we  must  have 
superior  knowledge  of  the  work  to  be  done,  and  sufficient  exercise  to 
create  the  ability  to  use  such  knowledge. 

An  efficient  secret  service,  both  secret  agents  and  spies,  must  be  laid 
down  in  time  of  peace. 

The  Navy  must  appreciate  the  value  of  information  in  war,  be- 
come efficient  in  scouting  and  screening  operations,  and  learn  the 
value  of  such  operations. 

TYPES    OF    NAVAL    CAMPAIGNS. 

In  general  terms,  naval  campaigns  may  be  divided  into  three 
classes : 

(a)  Those  in  which  both  fleets  are  handled  offensively. 

(b)  Those  in  which  one  force  is  seeking  to  reach  some  geographi- 
cal objective,  the  opposing  force  attempting  to  interpose  between 
such  force,  and  its  geographical  objective. 

(c)  Those  in  which  the  opposing  naval  forces  are  based  in  close 
proximity,  but,  through  differences  in  types  or  total  strength,  one 
force  does  not  desire  a  major  action. 
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In  campaigns  of  class  (a),  in  which  each  fleet  is  operating  offen- 
sively, the  operations  will  be  along  the  following  lines : 

1.  Search  operations  to  find  the  enemy.  Protective  scouting  in  the 
vicinity  of  the  main  body.  Main  body  proceeding  to  general  vicinity 
of  the  enemy. 

2.  The  force  which  first  gains  touch  with  its  enemy's  main  force 
'will  advance  its  destroyers  to  make  a  night  attack.  Scout  protec- 
tively for  the  enemy  destroyers,  and  advance  its  own  main  force  as 
close  to  the  enemy  main  force  as  can  be  done  without  danger  of  sub- 
jecting it  to  attack  by  the  enemy  destroyers. 

3.  If  the  destroyer  attack  is  successful,  a  major  action  should  be 
forced  upon  the  enemy  during  the  suceeding  daylight. 

If  the  destroyer  attack  is  unsuccessful,  major  action  should  be 
refused  and  the  destroyers  given  another  chance,  or  the  main  force 
should  fall  back  upon  the  coast  to  gain  the  advantage  of  coast  sub- 
marines and  torpedo  boats. 

4.  The  defeated  fleet  will  fall  back  upon  its  home  coast.  The  suc- 
cessful fleet  will  seek  a  base  on  or  near  the  enemy  coast,  after  which 
the  operations  take  form  (c). 

OPERATIONS   IN   CAMPAIGNS   OF   TYPE    (b)  . 

On  the  largest  scale  this  form  of  campaign  is  exemplified  in  the 
movement  of  a  large  naval  force  oversea  with  the  mission  of  securing 
an  advanced  base  for  future  naval  or  military  operations. 

On  a  minor  scale  this  form  of  campaign  is  exemplified  in  all  cases 
of  escorting  a  convoy,  in  forming  junctions  with  other  forces,  in  the 
relief  of  ports  threatened  by  military  operations,  etc. 

On  account  of  the  distance  that  separates  us  from  any  of  our  prob- 
able adversaries,  the  opening  campaign  in  any  war  in  which  we  may 
engage  will  almost  certainly  be  of  this  nature. 

It  is  probable  that  in  a  war  with  any  European  power  our  naval 
force  would  act  on  the  strategical  defensive,  and  our  primary  mis- 
sion would  be  to  defeat  an  enemy  who  would  be  attempting  to  seize 
an  advance  base  in  or  near  our  home  territory. 

In  the  Pacific,  the  situation  is  reversed,  for  we  would  be  required 
to  operate  on  the  strategical  offensive  to  assure  the  successful  out- 
come of  the  war. 

An  example  of  such  a  campaign  is  the  movement  of  the  Eussian 
fleet  from  Libau  to  Tsushima.  Vladivostok  was  the  base  to  which 
the  Eussian  fleet  was  bound  when  the  Japanese  fleet  interposed  be- 
tween it  and  its  prospective  base  and  defeated  it. 

OPERATIONS  OF  THE  STRATEGICALLY  OFFENSIVE  FORCE. 

As  has  been  said,  a  fundamental  requirement  of  successful  offensive 
strategy  is  a  marked  superiority.     To  be  entirely  successful,  this 
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superiority  should  exist  not  only  in  the  fighting  force  but  also  in 
the  types  especially  designed  for  the  service  of  information  and 
security. 

The  primary  mission  of  such  a  strategically  offensive  force  is  to 
secure  a  base  and,  consequently,  can  be  accomplished  if  the  enemy  is 
not  encountered. 

The  strategically  offensive  fleet  will  therefore  endeavor  to  evade 
major  action  and,  to  accomplish  this  task,  will  find  it  necessary  to 
deny  information  to  the  enemy. 

The  operations  of  this  force  will  consist  in  offensive  or  protective 
screening  operations. 

If  this  operation  is  successful,  the  mission  will  be  accomplished, 
but  if  the  enemy  interposes,  it  will  be  necessary  to  assume  the 
tactical  offensive,  in  which  case  the  screening  force  will  assume  the 
duties  of  a  scouting  force  and  the  operation  will  be  as  explained  in 
type  (a). 

OPERATIONS   OF   STRATEGICALLY  DEFENSIVE   FORCE. 

The  fleet  operating  on  the  strategical  defensive,  having  for  its  mis- 
sion to  locate  and  defeat  the  offensive  force,  must — . 

1.  Search  for  the  enemy. 

2.  Scout  strategically  to  gain  information  upon  which  is  to  be 
based  the  strategical  operations  of  its  main  force. 

3.  Scout  tactically  for  the  benefit  of  its  destroyers,  which  should 
be  advanced  to  attack.  Continue  tactical  scouting  if  main  force  is 
to  engage.  Bevert  to  strategical  scouting  if  main  force  is  not  to 
engage. 

4.  The  main  force  of  the  defensive  fleet  should  bring  on  a  major 
action  as  soon  as  the  enemy's  superiority  has  been  reduced  by  de- 
stroyer attack.  If  this  superior^  has  not  been  reduced  the  major 
action  should  be  brought  on  in  such  a  position  near  the  coast  that  the 
defensive  fleet  ma}^  obtain  the  greatest  benefit  from  its  coast  sub- 
marines and  torpedo  boats. 

OPERATIONS   IN   CAMPAIGN   OF    TYPE     (c)  . 

When  the  major  forces  are  based  in  close  proximity  and  the  differ- 
ences in  types  or  total  strength  is  such  that  one  force  declines  a  major 
action   the    operations   will   usually   be   limited   to   the   following: 

Fleet  superior  in  major  ships. — Distant  blockade,  accompanied  by 
observation  of  enemy  ports  and  such  torpedo  and  mining  operations 
as  may  be  found  practical. 

Fleet  superior  in  torpedo  craft  or  of  inferior  total  strength. — Oper- 
ations by  torpedo  craft  and  mines  to  reduce  the  enemy's  superiority. 

The  naval  campaign  now  in  progress  between  the  naval  forces  of 
Germany  and  Great  Britain  is  of  this  nature. 
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DEFINITIONS. 

Before  proceeding  with  a  further  discussion  of  the  operations  of 
naval  forces  in  the  service  of  information  and  security,  the  terms  used 
in  such  discussion  will  be  defined. 

SCOUTING. 

Scouting. — Operations  by  a  naval  force  to  obtain  information  of 
the  enemy.    There  are  five  distinct  types  of  scouting  operations : 

1.  Scouting  to  find  the  enemy,  called  search.  This  operation  is 
aggressive.  It  is  based  upon  information  received  from  spies,  secret 
agents,  or  from  observation  forces  which  are  of  insufficient  strength 
to  track  the  enemy.  The  information  obtained  is  used  as  a  basis 
for  strategical  scouting  operations. 

2.  Scouting,  when  in  contact  with  the  enemy,  called  contact  scout- 
ing. 

Contact  scouting  is  of  two  types:  (a)  Strategical  scouting  and  (b) 
tactical  scouting. 

(a)  Strategical  scouting. — Operations  after  a  contact  with  the 
enemy's  main  force  or  its  screen,  before  one's  own  main  force,  or 
other  force  detailed  to  attack,  is  within  striking  distance,  to  de- 
termine the  general  direction  of  movement,  composition,  and  dis- 
position of  the  enemy's  main  force  and  its  screen.  Upon  the  informa- 
tion thus  obtained  are  based  the  strategical  operations  of  the  attack- 
ing force  with  a  view  to  assuming  the  tactical  offensive. 

(b)  Tactical  scouting. — Operations  when  the  main  force,  or  other 
force  detailed  to  attack,  is  within  striking  distance,  to  obtain  con- 
stant information  of  the  location  of  the  enemy's  main  force,  its 
strength  and  disposition;  upon  the  information  thus  obtained  are 
based  the  later  offensive  tactical  operations  of  the  attacking  force. 

3.  Protective  scouting. — Scouting  operations  confined : 

(a)  To  insuring  the  absence  of  the  enemy  from  areas  from  which 
the  main  force  may  be  threatened. 

(b)  To  obtaining  just  sufficient  warning  of  the  enemy's  proximity 
to  facilitate  evasion  or  to  assure  adequate  time  for  taking  up  battle 
formation. 

4.  Observation. — Operations  within  a  fixed  area,  or  on  a  fixed 
line,  with  a  view  to  ascertaining  the  presence  of  the  enemy  within, 
or  his  absence  from,  that  area,  or  his  passage  of  this  fixed  line. 

This  term  usually  implies  that  the  area  or  the  line  is  selected 
for  its  geographical  position  rather  than  based  upon  information 
of  the  enemy's  movements,  but,  as  in  the  case  of  a  force  observing 
a  port  in  which  the  enemy  is  known  to  be,  the  selection  of  the  area 
may  be  based  upon  information  of  the  enemy  fleet. 

5.  Reconnoitering . — To  reconnoiter  means  to  view  for  the  pur- 
pose of  obtaining  military  information. 
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This  verb  has,  by  common  usage  in  the  Navy,  come  to  mean  the 
determination  of  details  of  information  concerning  localities  or  forces. 
It  applies  to  the  determination  of  detailed  information  rather  than 
to  discovery.  It  is  distinguished  from  observation  in  that  it  implies 
an  act  or  possibly  repeated  acts,  but  not  a  continuous  operation. 

A  scout. — Any  ship  engaged  in  an  operation  of  which  the  mission 
is  to  gain  information  of  the  enemy,  either  positive  or  negative. 

A  scouting  line. — Several  scouts  disposed  along  a  line  either 
straight  or  curved. 

The  scouting  line,  or  scouting  line. — The  true  bearing  of  the  guide 
of  a  line  of  scouts  from  all  other  scouts  of  the  line ;  the  line  of  bear- 
ing of  the  scouts. 

Scouting  distance,  or  distance. — The  distance  between  adjacent 
scouts  of  the  same  line,  expressed  in  miles. 

Scouting  speed.— The  speed  to  be  used  by  the  scouts  while  scouting, 
expressed  in  knots  per  hour. 

Scouting  hearings. — Ships  are  sometimes  directed  to  scout  pro- 
tectively ahead  or  on  the  flank  of  the  main  force.  If  such  ships  are 
formed  on  a  line,  the  bearing  of  the  center  of  the  scouting  line  from 
the  fleet  guide  is  called  the  "  Scouting  bearing." 

Scouting  interval. — The  distance  from  the  center  of  the  scouting 
line  to  the  fleet  guide  is  called  the  "  Scouting  interval." 

Tracking  is  the  operation  of  maintaining  contact  with  an  enemy 
force.  It  does  not  necessarily  imply  following;  tracking  may  be 
accomplished  from  ahead  or  from  a  flank. 

Trailing  is  the  operation  of  searching  from  the  rear,  or  keeping 
touch  from  the  rear,  i.  e.,  following. 

A  position  circle  is  the  locus  of  position  points  of  a  force  which 
has  steamed  from  a  known  position  a  known  distance;  it  is  a  circle 
described  with  the  point  of  departure  as  a  center  and  the  distance 
steamed  as  a  radius. 

A-hnot  position  circle  is  a  position  circle  of  which  the  center  is  the 
enemy's  point  of  departure  and  of  which  the  radius  is  equal  to  the 
number  of  hours  since  enemy  left  known  point  of  departure  multi- 
plied by  the  enemy's  speed  in  knots  per  hour. 

Offensive  screening. — Operations  at  a  distance  from  the  main  force, 
with  a  view  to  destroying  or  containing  the  enemy  scouting  force, 
thus  affording  security  to  one's  own  main  force. 

Protective  screening. — Operations  at  a  short  distance  from  the 
force  screened  with  a  view  to  denying  information  of  its  exact  posi- 
tion by  preventing  any  enemy  scouting  force  reaching  a  position  from 
which  the  smoke  of  the  force  screened  can  be  seen. 

Defensive  screening. — Operations  in  close  proximity  to  the  main 
force  to  disclose  the  approach  of  enemy  vessels,  especially  torpedo 
craft,  and  to  aid  in  destroying  such  enemy  vessels  when  sighted. 
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Range  of  visibility  is  the  distance  at  which  the  object  sought  may- 
be seen.  This  varies  with  the  nature  and  number  of  the  objects 
looked  for  and  with  the  weather  conditions. 

Radius  of  visibility  is  the  distance  that  can  be  observed  in  any 
direction.  This  varies  with  the  nature  and  number  of  the  objects 
looked  for,  and  with  the  weather  conditions. 

Smoke  touch  or  smoke  contact  means  that  the  smoke  of  an  enemy 
force  is  visible. 

Contact  is  established  when  enemy  ships  have  been  sighted. 
26051—16 3 


CHAPTER  IV. 


THE  SEARCH. 


CHAPTER  IV. 


THE    SEARCH. 


Harrington  Emerson,  the  well-known  efficiency  expert,  has  so 
studied  and  analyzed  the  subject  of  personal  efficiency  that  he  now 
considers  it  possible  to  state  13  definite  principles.    He  says : 

Seekers  for  truth  had  to  dig  out  and  compare  thousands  of  detached  bits  of 
knowledge  about  electricity  before  men  learned  that  high-voltage  currents 
can  be  carried  long  distances  on  comparatively  small  wires  with  but  little  loss. 

The  boy  learns  this  in  15  minutes'  hard  study.  It  not  only  gives  him  essential 
knowledge  about  all  the  experiments  the  original  investigators  made,  but  forms 
the  basis  of  thousands  of  new  practical  applications. 

This  wonderful  short  cut  to  knowledge  is  a  statement  of  principles. 

Similarly  you  can  find  short  cuts  to  skill. 

It  took  years  of  training  for  the  Wright  brothers  to  learn  to  fly,  but  when 
they  had  worked  out  the  principles  they  were  able  to  give  others  the  neces- 
sary training  in  a  few  weeks. 

Searching  is  not  yet  a  science.  There  is  still  much  to  do  in  the 
study  and  anatysis  of  such  operations,  but  unless  individual  investi- 
gators place  the  principles  they  have  deduced  where  they  may  be 
examined,  tried,  and  tested  no  progress  will  be  made. 

PRINCIPLES    OF    SEARCH. 

To  perform  efficient  search  operations — 

1.  Make  use  of  all  available  information  of  the  enemy  and  of  own 
forces. 

2.  Decide  upon  the  areas  in  which  search  may  be  profitable  and 
the  time  at  which  the  enemy  may  be  within  these  areas. 

3.  Cover  the  enemy's  most  probable  area  and  as  many  other  areas 
as  possible;  cover  the  most  probable  area  first  when  the  searching 
force  is  strong,  or  the  information  of  the  enemy  is  required  immedi- 
ately ;  cover  the  less  probable  areas  first  when  the  searching  force  is 
weak,  or  the  information  is  not  required  immediately. 

4.  Use  the  simplest  method  which — 

(a)  Covers  the  selected  area  in  a  manner  effective  for  the  assumed 
range  of  visibility  of  the  force  for  which  the  search  is  being  con- 
ducted. 
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( b )  Maintains  an  efficient  concentration ;  and 

(c)  Is  consistent  with  the  speeds  of  available  vessels,  their  radii 
of  action  with  the  amount  of  fuel  on  board,  and  conditions  regarding 
future  fuel  supply. 

These  principles  are  general  and  that  most  officers  know  them  is 
true,  but  that  they  are  often  violated  in  chart  maneuvers  and  even 
in  maneuvers  at  sea  is  also  true,  and  this  is  the  reason  for  stating 
them. 

In  the  past  year  there  have  been  cases  where — 

1.  Vital  information  of  the  enemy  was  overlooked  or  neglected. 

2.  Scouts  have  been  sent  to  search  in  areas  which  it  was  a  physical 
impossibility  for  the  enemy  to  have  reached  at  the  time  the  vessels 
were  searching. 

3.  The  third  principle  has  been  violated  by  using  weak,  slow, 
second-class  cruisers  to  locate  a  force  screened  by  fast  armored 
cruisers  or  first-class  protected  cruisers,  when  negative  information, 
i.  e.,  information  of  the  enemy's  absence  from  a  given  locality,  would 
have  been  equally  valuable. 

4.  The  fourth  principle  was  violated  by  using  a  complicated 
method  or  inefficient  concentration,  and  in  some  maneuvers  forces 
have  run  out  of  fuel  through  the  use  of  methods  that  were  incon- 
sistent with  their  fuel  supply. 

INFORMATION  DESIRED  IN  PLANNING  SEARCH  OPERATIONS. 

Consider  first  what  information  would  be  desired  in  planning  a 
search.  Much  of  it  may  not  be  available,  but  all  that  is  available 
should  be  used. 

1.  What  is  the  nature  of  the  force  to  be  searched  for?  Main 
body,  transports,  convoy,  raiding  forces,  etc. 

2.  What  is  its  position,  composition,  intention,  probable  destina- 
tion? 

3.  Of  what  strength  is  this  enemy  force?  That  is,  of  what  types 
composed?  What  speed?  What  radius  of  action?  Is  the  fighting 
force  tactically  handcapped  by  a  train  or  convoy?  Is  the  force 
stronger  by  day  or  night  ?  Will  the  force  be  strong  enough  to  screen 
offensively,  protectively,  or  only  defensively? 

4.  How  does  the  scouting  force  compare  with  that  of  the  enemy's 
probable  screen  in  strength?    In  speed?    In  numbers? 

5.  What  is  the  probable  maximum  speed  of  the  enemy's  slowest 
vessels  ? 

6.  How  will  the  normal  weather  and  sea  conditions  affect  his 
speed  ?    His  visibility  ?    His  choice  of  route  ? 

7.  What  strategical  influence  does  this  force  exert  on  other 
enemy  forces;  on  our  own  force;  i.  e.,  is  it  so  important  that  the 
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enemy  main  force  will  act  in  conjunction  with  it?  Will  it  be  re- 
inforced? Will  its  movement  affect  our  main  force?  How  will  it 
affect  our  forces? 

Much  of  this  information  should  be  on  record,  i.  e.,  normal  weather 
and  sea  conditions,  speeds,  radii  of  action,  armament,  and  armor. 

For  some  of  it  we  rely  on  spies,  secret  agents,  or  previous  contacts, 
or  on  our  campaign  order,  i.  e.,  nature  of  force,  position,  composition, 
speed  of  force. 

The  general  situation  should  indicate :  The  intention  and  probable 
destination,  the  strategic  influence  of  the  force. 

Our  campaign  order  should  indicate  our  mission  (the  task  we  are 
to  perform) ,  the  influence  of  our  operations  on  our  own  forces. 

With  all  this  information  at  hand  we  estimate  the  situation.  This 
estimate  should  lead  to  a  decision  as  to — 

(a)  The  enemy's  probable  intentions. 

(b)  The  enemy's  most  probable  route;  his  possible  routes. 

(c)  The  enemy  force's  maximum  speed. 

(d)  The  areas  in  which  scouting  may  be  profitable  and  the  times 
at  which  the  enemy  may  be  within  these  areas. 

(e)  The  enemy's  probable  screening  operations. 

(f )  The  relative  strength  of  the  forces  opposed. 

With  these  decisions  in  view,  select  the  simplest  method  of  search 
which : 

1.  Will  cover  the  desired  area  efficiently. 

2.  Is  consistent  with  the  speeds  and  fuel  supply  of  the  available 
scouts. 

3.  Assures  effective  cooperation  or  concentration  with  our  other 
forces. 

How  are  we  to  decide  which  is  the  simplest  efficient  method  ? 
The  only  answer  is :  By  experience  in  the  conduct  of  search  opera- 
tions. 

WRITTEN    STANDARD    PRACTICE    INSTRUCTIONS. 

Harrington  Emerson's  seventh  principle  of  efficiency  is :    "  *    *    * 
make,  study,  and  follow  written  standard  practice  instructions." 
He  says : 

Written  standard  practice  instructions  bring  down  to  us  in  definite,  concrete, 
and  practical  form  the  results  of  the  study,  thought,  experience,  and  observation 
of  others,  and  crystallize  and  make  practicable  the  results  of  our  own  thought, 
study,  experience,  and  observation,  *  *  *  aid  us  in  standardizing  our 
mental  conditions,  and      *     *     *     serve  as  a  rachet  to  our  progress. 

In  the  remainder  of  this  work  in  scouting  and  screening  the  aim 
has  been  to  assemble  a  set  of  written  standard  practice  instructions, 
to  "bring  down  to  us  in  definite,  concrete,  and  practical  form  the 
results  of  the  study,  thought,  experience,  and  observation  "  of  those 
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who  have  given  much  time  to  the  practice  of  these  operations  in 
chart  maneuvers  and  in  the  fleet. 

In  many  respects  these  instructions  are  incomplete  and  even  may 
be  in  error,  but  they  have  helped  to  standardize  the  mental  condi- 
tions of  those  who  have  used  them,  and  may  "  serve  as  a  rachet  to  our 
progress." 

FORMS    OF    SEARCH   OPERATIONS. 

There  are  three  general  forms  of  search  operations: 

(a)  The  search  from  ahead. 

(b)  The  search  from  a  flank. 

(c)  The  search  from  the  rear. 

The  form  of  search  to  be  employed  depends  on  many  factors, 
such  as: 

1.  Area  to  be  searched. 

2.  Number  of  scouts  available. 

3.  Position  of  the  scouts  with  regard  to  the  area  to  be  searched. 

4.  Maximum  sustained  speed  of  the  scouts. 

5.  Amount  of  fuel  on  board. 

6.  Availability  of  future  fuel  supply. 

7.  Belative  strength  of  scouting  force  and  enemy's  probable  screen- 
ing force. 

8.  Location  of  the  attacking  force. 

The  first  point  to  be  determined  in  any  situation  is  the  area  to  be 
searched. 

A  careful  estimate  of  the  situation  should  be  made  to  determine  the 
enemy's  probable  intentions,  and  the  alternate  courses  of  action  that 
appear  possible  for  him  to  adopt. 

If  the  enemy  is  known  to  have  left  a  certain  point  at  a  known 
time,  circles  may  be  drawn  representing  the  locus  of  his  possible 
positions  at  each  daylight  for  any  assumed  speed.  Drawing  these 
circles  for  his  highest  and  lowest  assumed  speed,  for  daylight  and 
dark,  an  area  is  determined  in  which  search  is  profitable. 

Searching  an  area  which  the  enemy  could  not  have  reached  at  his 
maximum  speed  is  wasted  energy.  Searching  is  only  profitable  dur- 
ing daylight,  and  only  under  special  circumstances  can  it  be  justified 
at  night. 

Each  area  covered  should  be  searched  thoroughly.  Negative  in- 
formation is  valuable.  Indifferent  search  is  wasted  energy,  for  no 
deductions  can  be  drawn  from  such  work. 

The  aid  rendered  by  a  well-organized  intelligence  service  is  here 
very  well  marked,  for  if  the  enemy's  exact  force  is  known,  his  speed 
may  be  closely  estimated,  and  if  his  objective  is  known,  the  area  to  be 
searched  may  be  greatly  reduced.     Such  decrease  in   area  to  be 
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searched,  increases  the  strength  in  the  searching  area  and  greatly 
augments  the  chance  of  success. 

The  number  of  scouts  may  have  a  material  effect  on  the  method  to 
be  used.  The  area  covered  by  the  search  from  ahead  is  very  small. 
The  same  number  of  scouts  using  some  form  of  the  search  from  the 
flank  can  cover  a  much  greater  area  if  they  have  sufficient  speed  and 
endurance. 

The  number  of  scouts  is  but  one  of  the  many  factors,  as  has  been 
shown  above. 

The  position  of  the  scouts  with  regard  to  the  area  may  influence 
the  method.  If  astern,  the  search  from  ahead  can  not  be  used 
until  the  scouts  gain  a  position  ahead.  If  on  the  flank,  some  form 
of  the  search  from  the  flank  is  advisable. 

The  relative  position  of  the  scouts  and  enemy  may  be  the  deter- 
mining factor  in  the  choice  of  form  of  search. 

The  maximum  sustained  speed  may  be  the  determining  factor 
between  the  search  from  ahead  and  some  form  of  the  search  from 
the  flank. 

The  amount  of  fuel  on  board  may  prohibit  the  use  of  speed  high 
enough  for  the  search  from  the  flank  or  from  the  rear. 

Availability  of  future  fuel  supply  may  also  have  an  effect  upon 
the  speed  that  can  be  used  by  the  scouts. 

If  the  enemy's  screening  force  is  strong  and  fast  it  may  be  neces- 
sary to  have  a  great  concentration  of  the  scouting  force,  or  it  may 
be  advisable  to  seek  negative  information  until  the  attacking  force 
approaches. 

As  has  been  mentioned,  the  position  of  the  attacking  force  may 
have  a  deciding  effect  upon  the  method.  If /early  information  is 
desired  the  method  may  be  quite  different  from  that  used  if  negative 
information  is  desired. 

In  general,  the  forms  of  search  are  applicable  to  strategical  scout- 
ing, also,  and,  in  view  of  the  importance  of  the  geometrical  methods 
which  have  been  developed,  it  is  necessary  to  counteract  the  tend- 
ency to  decry  such  methods. 

FALLACIES  WITH  REGARD   TO   GEOMETRICAL  METHODS   OF 

SCOUTING. 

There  are  two  fallacies  with  regard  to  the  use  of  geometrical 
methods  in  scouting  which  must  be  disposed  of  before  a  whole- 
hearted interest  can  be  developed  in  this  study. 

The  first  fallacy  is:  Ships  can  not  in  practice  make  their  actual 
courses  conform  to  the  lines  required  in  geometrical  methods. 

The  successful  application  of  these  methods  by  ships  of  the  fleet 
in  the  past  few  years  should  put  an  end  to  this  fallacy.     In  nine 
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operations  in  the  fleet  during  the  last  four  years  the  efforts  of  the 
searching  force  have  met  with  success.  In  but  two  such  effort  failed. 
In  one  of  these  two  cases  fog  made  any  search  impracticable,  and  in 
the  other  the  destroyers,  which,  for  want  of  proper  scouts,  were  used 
as  scouts,  were  forced  to  seek  shelter  due  to  bad  weather. 

The  geometrical  methods  of  scouting  are  but  systematized  opera- 
tions, and  manifestly  better,  results  will  be  obtained  with  a  system 
than  if  a  system  is  lacking. 

Lack  of  system  results  in  such  abortive  operations  as  the  search 
for  the  Confederate  brig  Tacony,  in  which  about  50  ships,  most  of 
them  steamers,  searched  for  this  brig  in  the  area  between  Hampton 
Roads  and  Portland,  Me.,  for  about  two  weeks  without  locating  their 
prey;  the  operations  of  our  merchant  scouts  during  the  War  with 
Spain  when  their  operations  were  directed  from  the  Navy  Depart- 
ment 1,500  miles  away;  and  the  operations  of  one  group  of  scouts 
in  the  maneuvers  of  the  winter  of  1902,  when  this  group  was  ordered 
to  observe  a  certain  area  until  a  fixed  time  and  then  withdraw,  the 
time  set  for  withdrawal  being  so  early  that  the  enemy  could  not 
have  reached  the  area  by  such  time,  even  at  its  maximum  speed. 

The  other  fallacy  is :  In  practice  the  information  will  not  be  as  ex- 
act as  it  is  in  problems,  and,  therefore,  these  methods  will  be  of  no  use. 

There  are  two  reasons  why  this  fallacy  must  be  exterminated: 

1.  Wireless  has  increased  the  ranges  and  rates  of  transmission  of 
information  beyond  the  wildest  dreams  of  those  from  whom  this 
tradition  descended. 

2.  Information  is  vital  to  success.  To  obtain  information  the 
enemy  must  be  located.  To  locate  the  enemy  certain  areas  must  be 
searched.  Having  selected  the  areas  to  be  searched,  the  ships  must 
be  given  instructions  and  the  area  searched  systematically.  Geomet- 
rical methods  furnish  the  simplest  means  of  indicating  the  operation 
to  be  conducted,  and,  when  understood,  offer  the  most  efficient  method 
of  covering  the  desired  area. 

In  order  to  train  officers  in  the  use  of  the  methods  which  have  been 
developed,  the  assumptions  given  in  the  problems  are  usually  cor- 
rect, and  the  proper  use  of  the  scouting  force  should  lead  to  success 
in  the  maneuver. 

A  professional  golf  player  does  not  first  instruct  a  novice  in  the 
execution  of  a  shot  from  a  cuppy  or  an  overhanging  lie.  The  con- 
ditions are  made  perfect  until  a  considerable  amount  of  skill  is 
acquired. 

In  war,  the  best  planned  operation  may  go  astray  through  errors 
in  the  information  or  assumptions  of  the  commander.  In  training, 
well-planned  operations  should  meet  with  success. 
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Above  all,  some  area  must  be  covered  no  matter  what  the  assump- 
tions are,  and  geometrical  methods  will  indicate  the  best,  easiest,  and 
quickest  way  to  cover  the  desired  area. 

Having  discussed  the  general  nature  of  search  operations,  the 
geometrical  methods  of  search  will  be  explained : 

These  methods  are: 

The  search  from  ahead,  called  ahead  search,  or  out-and-in  method. 

The  search  from  the  flank,  comprising : 

(a)  Independent  method  of  retiring  search. 

{b)  Sector  method  of  retiring  search. 

(c)  Patrol  method  of  retiring  search. 

The  search  from  the  rear,  called  trailing. 

The  direct  method,  which  may  take  the  form  of  the  daylight  opera- 
tion of  any  one  of  several  of  the  above  types.  In  the  direct  method 
new  orders  are  issued  for  each  dark  and  daylight  period. 
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THE    SEARCH   FROM   AHEAD. 

Search  operations  are  usually  conducted  by  the  force  acting  on 
the  strategical  defensive.  This  implies  that  the  enemy  is  moving 
toward  the  area  in  which  the  fleet  operating  on  the  strategical  de- 
fensive is  based.  In  most  cases,  therefore,  the  scouting  force  is  in 
position  to  search  from  ahead  if  it  desires  to  do  so. 

This  form  of  search  has  been,  in  the  United  States  Navy,  called 
the  "  Out  and  in  "  method  from  the  nature  of  the  movement  of  the 
scouts,  toward  the  enemy  (out,  away  from  their  own  base)  during 
daylight,  and  away  from  the  enemy  (in,  toward  their  own  base) 
at  night  or  during  unfavorable  weather  conditions. 

As  the  name  of  the  method  implies,  the  line  of  scouts  must  always 
be  formed  ahead  of  the  enemy;  that  is,  between  the  enemy  and  his 
destination. 

HOW   TO    FORM   THE    SCOUTING   LINE. 

In  searching  from  ahead,  the  scouts  are  usually  formed  on  a 
straight  line,  the  line  of  bearing  of  the  scouts  being  at  approxi- 
mately 90  degrees,  that  is,  normal,  to  the  assumed  direction  of  the 
enemy's  approach.  That  the  line  of  scouts  should  be  straight  is  not 
a  necessity,  though  by  being  straight  and  normal  to  the  enemy's 
assumed  course,  it  covers  the  widest  front.  If  the  line  is  curved,  it 
is  usually  concave  toward  the  enemy's  assumed  position.  Scouts  are 
frequently  formed  thus  on  an  enemy  "  position  circle." 

The  scouts  steam  at  equal  speeds,  on  routes  which  are  usually 
parallel  to  each  other  and  to  the  assumed  course  of  the  enemy,  to 
the  front  (toward  the  enemy)  during  daylight,  when  the  visibility 
conditions  are  good,  and  to  the  rear  (away  from  the  enemy)  during 
darkness,  fog,  heavy  rain,  snow,  or  other  weather  conditions  which 
seriously  reduce  the  radius  of  visibility. 

The  distance  between  scouts  should  not  be  greater  than  twice  the 
assumed  range  of  visibility  of  the  smoke  of  the  force  for  which  the 
search  is  being  conducted  unless  the  conditions  require  the  enemy  to 
use  an  extensive  protective  screen.  In  any  case  the  maximum  distance 
at  which  scouts  can  be  effective  depends  upon  the  weather  conditions, 
the  number  of  ships  in  the  enemy  force,  and  their  disposition. 
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Scouts  should  not  be  spaced  at  the  maximum  effective  distance  if 
the  number  of  scouts  available  is  sufficient  to  search  the  desired  area 
at  a  reduced  distance.  Keduction  in  distance,  by  increasing  the  con- 
centration, gives  greater  efficiency  for  strategical  scouting  after  con- 
tact is  made. 

WHERE  AND  WHEN  TO  FORM  THE   SCOUTING  LINE. 

The  line  must  be  formed  between  the  enemy  and  his  destination. 
Before  a  decision  can  be  made  as  to  when  and  where  this  can  be  done 
the  following  must  be  known  or  assumed : 

1.  The  enemy's — 

(a)  Point  of  departure. 

(b)  Earliest  time  of  departure. 

(c)  Destination. 

(d)  The  general  direction  of  approach  to  his  destination  or  gen- 
eral direction  of  movement  from  his  point  of  departure. 

(e)  Maximum  sustained  speed. 
2:  The  scout's— 

(a)  Point  of  departure. 

(b)  Maximum  sustained  speed. 

(c)  Conditions  as  regards  fuel  endurance  and  supply. 

Having  answered  these  questions  exactly,  or  made  reasonable  as- 
sumptions, draw  roughly  on  the  chart  "  position  circles "  from  the 
enemy's  point  of  departure,  assuming  his  earliest  possible  hour  of 
departure  and  his  maximum  speed.  Draw  also  simultaneous  "  posi- 
tion circles  "  for  the  scouts,  for  their  earliest  hour  of  departure  and 
their  maximum  sustained  speed.  The  arc  between  intersections  of 
the  two  position  circles  for  a  given  time  indicates  the  limiting  posi- 
tions between  which  the  scouting  line  may  be  efficiently  formed  at 
that  time. 

Example — Sketch  1. — The  commander  of  a  group  of  4  scouts  at  B 
learns  on  1  April,  5  P.  M.,  that  an  enemy  force,  whose  estimated 
maximum  speed  is  12  knots,  left  A  on  31  March,  6  P.  M. 

Position  circles  for  the  enemy  are  drawn  for  daylight  and  dark, 
assuming  the  enemy  to  use  his  maximum  speed,  12  knots,  and  the 
daylight  and  the  dark  zones  are  clearly  marked. 

Assuming  the  scouts'  earliest  hour  of  departure  as  1  April,  6  P.  M., 
and  their  maximum  sustained  speed  as  20  knots,  the  scout  commander 
lays  off  "  position  circles  "  from  the  scouts'  point  of  departure  for 
the  same  times. 

The  position  circles  for  dark,  2  April,  6  P.  M.,  do  not  intersect; 
there  is,  therefore,  no  chance  of  a  contact  previous  to  that  time. 

The  earliest  meeting  point  is  the  time  at  which  simultaneous 
position  circles  for  the  two  forces  become  tangent,  in  this  case  about 
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3  April,  3.40  A.  M.,  but  due  to  the  darkness  it  would  be  unprofitable 
to  attempt  to  commence  the  search  at  that  time. 

At  daylight  the  two  simultaneous  position  circles  intersect  at  the 
points  X  and  Y.  The  arc  of  the  enemy's  position  circle  lying  between 
the  points  X  and  Y  indicates  the  limiting  positions  of  the  scouting 
line  for  daylight  3  April. 

This  arc  X  Y  is  about  460  miles  long;  too  great  for  4  ships; 
the  scout  commander  must,  therefore,  decide  whether  to  cover  the 
northern,  southern,  or  central  portion  of  the  line.  If  he  decides  on 
either  of  the  flanks,  one  scout  must  steam  at  its  maximum  speed 
to  reach  its  position.  If  he  decides  on  the  central  area,  all  scouts  may 
reduce  their  speed  to  arrive  on  the  arc  X  Y  at  daylight. 

The  scouts  can  be  disposed  on  the  enemy's  daylight  curve,  but  for 
simplicity  the  line  is  generally  made  straight,  tangent  at  its  center  to 
the  position  circle. 

If  the  simultaneous  position  circles  of  the  enemy  and  scouts  had 
been  tangent  during  daylight,  the  scouting  line  would  probably  have 
been  formed  during  the  day  at,  or  soon  after,  the  time  of  such 
tangency. 

If  the  conditions  are  such  that  not  all  of  the  scouts  can  reach  their 
assigned  position  during  daylight,  it  is  advisable,  unless  there  is 
great  urgency  for  the  information,  to  form  the  line  at  the  following 
daylight,  thus,  by  running  at  a  reduced  speed,  saving  fuel  and  re- 
ducing the  chances  of  breakdown  of  the  scouts. 

DETERMINING   POSITION  AND   BEARING   OF   SCOUTING  LINE. 

Having  decided  upon  the  enemy's  destination  and  probable  route, 
the  bearing  of  the  scouting  line  is  determined,  the  line  usually  being 
at  right  angles  to  the  direction  of  movement  of  the  enemy. 

The  time  the  line  is  to  be  formed  is  then  chosen,  the  practicability 
of  the  decision  being  tested  by  noting  if  the  distance  to  be  run  by  the 
scout  whose  assigned  position  is  most  distant  from  its  point  of  depart- 
ure, is  less  than  the  radius  of  its  maximum  speed  position  circle  for 
the  time  at  which  the  line  is  to  be  formed. 

Locate  a  point  on  the  line  accurately,  either  by  mercator  sailing  or 
graphically  on  a  chart.  Use  the  bearing  from  the  enemy's  point  of 
departure  as  a  course.  Use  as  a  distance  run,  the  number  of  hours, 
between  the  time  at  which  the  line  is  to  be  formed  and  the  enemy's 
earliest  time  of  departure,  multiplied  by  the  enemy's  assumed  maxi- 
mum speed  per  hour. 

The  positions  of  the  other  scouts  can  be  fixed  by  the  bearing  of  the 
line  and  the  scouting  distance,  the  line  on  the  chart  being  drawn 
through  the  position  previously  determined. 
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TYPES    OF    ORDERS    AND    METHODS    OF    CONDUCT. 

In  orders  for  the  "  Search  from  ahead,"  the  line  as  established  by 
the  order  is  the  line  of  reference.    An  order  may  read : 

(a)  Advance  the  line  (number  of  miles  per  day  may  be  indi- 
cated). 

(b)  Maintain  the  line. 

(c)  Retire  the  line  (number  of  miles  per  day  may  be  indicated). 
In  cases  (a)  and  (<?),  when  the  advance  or  retirement  in  miles  is 

stated,  the  reference  line  is  moved  each  24  hours  in  accordance  with 
the  orders,  whether  or  not  the  scouts  have  actually  arrived  at  the 
desired  position. 

In  case  (5)  the  line  established  by  the  order  remains  the  reference 
line  until  it  is  changed  by  further  orders. 

When,  during  a  24-hour  period,  the  distance  steamed  to  the  front 
is  greater  than  the  distance  steamed  to  the  rear  the  line  has  been 
advanced. 

The  advance  is  the  distance  that  the  position  of  the  line  at  the  time 
considered  is  in  advance  of  its  position  24  hours  previous.  The  time 
at  which  the  line  is  originally  formed  is  usually  considered  as  the 
base  time  for  this  calculation.  The  scouts  may  not,  because  of  un- 
favorable conditions,  be  in  their  assigned  positons.  The  line  on  the 
chart,  the  reference  line,  is  moved  in  accordance  with  the  orders, 
even  though  the  scouts  are  not  in  position. 

A  line  may  be  advanced  to  the  front  by  using  a  speed  in  the  for- 
ward movement  in  excess  of  that  to  be  used  in  moving  to  the  rear, 
or,  when  daylight  is  longer  than  darkness,  by  using  a  constant  speed. 

Note. — In  the  movement  to  the  rear  scouts  steam  at  the  enemy's  assumed 
maximum  speed. 

Example. — Scouts'  maximum  sustained  speed,  20  knots.  Enemy's 
assumed  maximum,  15  knots.  Advance  to  be  50  miles  per  day.  Day- 
light 13  hours,  darkness  11  hours.  S  =  speed  to  be  used  in  forward 
movement. 

SX13=  (11X15)  movement  to  rear-f50  (advance). 
13.8=215. 

S=16.5  knots. 

When,  during  a  24-hour  period,  the  distance  steamed  to  the  front 
is  equal  to  the  distance  steamed  to  the  rear,  the  line  is  maintained. 

Example. — Scouts'  maximum  sustained  speed,  20  knots.  Enemy's 
assumed  maximum,  15  knots.  Line  to  be  maintained.  Daylight  13 
hours,  darkness  11  hours.    S— speed  to  be  used  in  forward  movement. 

13S=11X15. 

13S=165. 

S=12.7  knots. 
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When,  during  a  24-hour  period,  the  distance  steamed  to  the  front 
is  less  than  the  distance  steamed  to  the  rear,  the  line  is  retired. 

The  retirement  is  the  difference  between  the  distance  steamed  to 
the  rear  and  that  steamed  to  the  front. 

Example. — Scouts'  maximum  sustained  speed,  20  knots.  Enemy's 
assumed  maximum,  15  knots.  Line  to  be  retired  50  miles  per  day. 
Daylight  13  hours,  darkness  11  hours.  S= speed  to  be  used  in  for- 
ward movement. 

SX13=11X15— 50  (retirement). 
13  8=115. 
S=8.8  knots. 

The  efficiency  of  the  search  takes  precedence  over  blind  obedience 
to  search  orders.  The  order  is  a  guide  which  should  be  followed 
unless  new  conditions  arise  which  require  a  change  or  modification 
of  the  plan  to  accomplish  the  end  in  view. 

Motive-power  accidents,  or  a  reduced  radius  of  visibility  due  to 
haze,  mist,  rain,  snow,  or  fog,  are  some  of  the  conditions  which  may 
interfere  with  the  prescribed  plan. 

Frequently  it  will  be  impossible  to  carry  out  the  instructions,  due 
to  some  of  the  above  conditions.  The  speeds  and  courses  must  be 
changed  to  accommodate  the  movement  of  the  scouts  to  the  new  con- 
ditions. 

UNFAVORABLE  CONDITIONS  ENCOUNTERED  BY  PORTION  OF 

FORCE. 

When  unfavorable  visibility  conditions  are  encountered  the  scouts 
should  move  to  the  rear  on  a  course  parallel  to  the  enemy's  assumed 
course,  at  the  enemy's  assumed  maximum  speed.  This  movement  will 
prevent  the  enemy  passing  through  the  scouting  line  during  the  un- 
favorable conditions. 

It  is  possible  that  these  unfavorable  conditions  may  be  encoun- 
tered by  only  a  portion  of  the  line  of  scouts.  The  scout,  or  scouts, 
encountering  such  conditions  should  immediately  change  course 
to  the  rear  and  report  their  action  and  the  cause  of  their  change  of 
course  to  the  scout  commander. 

The  scout  commander  must  then  decide  whether  or  not  it  is  advis- 
able to  move  to  the  rear  with  all  the  scouts. 

If  the  scout  commander  decides  to  move  all  scouts  to  the  rear, 
which  is  the  correct  decision  if  it  can  be  done  without  decreasing 
the  efficiency  of  the  search  plan,  he  should  send  a  radio  to  such  scouts 
as  are  still  steaming  to  the  front,  directing  a  time  at  which  they 
are  to  move  to  the  rear  and  the  speed  to  be  used  in  this  movement. 

The  speed  assigned  should  be  such  that  by  the  following  daylight 
the  scouts  will  be  re-formed  upon  the  proper  line  of  bearing  from  the 
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scout  which  first  started  the  movement  to  the  rear.  As  the  scout 
which  first  moved  to  the  rear  will  be  many  miles  in  rear  of  the  other 
scouts  by  the  time  they  execute  the  order  to  steam  to  the  rear,  it  is 
impracticable  to  re-form  the  line  before  the  succeeding  daylight,  be- 
cause the  speed  of  the  scouts  would  probably  be  too  low,  and,  even  if 
it  were  possible  to  re-form  the  line,  the  fuel  consumption  would  be 
excessive. 

If,  after  encountering  unfavorable  conditions,  the  conditions  be- 
come favorable,  the  scouts  should  immediately  report  the  fact,  but 
should  not  steam  to  the  front  until  directed  to  do  so  by  the  scout 
commander.  An  exception  is  made  in  the  case  of  a  scout  which, 
through  early  movement  to  the  rear,  is  in  rear  of  the  line  of  scouts. 
Such  scout  should  during  favorable  conditions  steam  to  the  front 
until  his  position  in  the  line  is  reached.  He  should  then  continue  the 
movement  to  the  rear. 

In  the  previous  examples,  where  the  speeds  were  determined,  dark- 
ness only  was  considered.  Consider  the  differences  in  speed  required 
in  the  forward  movement  of  a  group  of  scouts  which  have  been 
steaming  to  the  rear  during  the  night  and  when,  before  daylight,  the 
scout  commander  has  learned  that  all  the  scouts  are  in  a  dense  fog. 

He  directs  them  to  continue  the  movement  to  the  rear  at  15  knots, 
the  enemy's  assumed  maximum  speed. 

Daylight,  5.30  A.  M.  to  6.30  P.  M. 

By  7  A.  M.  he  has  received  radio  messages  from  all  scouts  that  con- 
ditions are  again  favorable. 

He  directs  that  at  7.30  A.  M.  the  course  will  be  reversed  and  the 
scouts  steam  to  the  front.  What  speed  should  be  set  under  the  previ- 
ous orders? 

Example  1. — Line  to  advance  50  miles  a  day. 


Movement. 

To  front. 

To  rear. 

5.30  to  7.30  A.  M 

Miles. 

30 

165 

Line  to  advance,  equal  to 

50 

245 

Hours  remaining,  11. 

945 
Speed=~=22.3  knots. 

This  speed  is  in  excess  of  the  maximum  sustained  speed,  so  20 
knots,  the  maximum,  is  used.  The  line  can  be  advanced  only  25 
miles  on  this  day. 
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Example  2. — Line  to  be  maintained. 


Movement. 

To  iront. 

To  rear. 

5.30  to  7.30  A.  M 

Miles. 

30 

To  the  rear  at  night 

165 

195 

Hours  remaining,  11. 

195 
Speed =y=-=17.6  knots. 

Example  3. — Line  to  retire  50  miles  a  day. 


Movement. 

To  front. 

To  rear. 

5.30  to  7.30  A.  M 

Miles. 

Miles. 

30 

To  the  rear  at  night 

165 

50 

50 

195 
50 

145 

Hours  remaining,  11. 


145 
Speed=^pj-==13-2  knots. 


THE    EFFECT    OF    ERROR    IN    ESTIMATING    ENEMY    COURSE    AND 

SPEED. 

The  effect  of  error  in  estimating  the  enemy's  course  is  dependent 
upon  the  number  of  scouts  available.  With  a  limited  number  of 
scouts,  the  area  that  can  be  covered  is  also  limited.  If  the  error  has 
been  so  great  that  the  enemy  does  not  pass  through  the  area  occupied, 
the  search  will  be  unsuccessful. 

The  effect  of  error  in  estimating  the  enemy's  speed  may,  if  this 
speed  is  estimated  below  the  actual,  cause  an  error  in  the  time  at 
which  the  line  is  to  be  formed  and  might  permit  the  enemy  to  pass 
the  scouts  before  the  line  is  formed. 

To  be  sure  that  the  line  is  formed  in  time  and  that  the  enemy  does 
not  pass  through  the  line  of  scouts  unobserved,  the  scouts  must  form 
the  line  on  the  assumption  of  enemy  maximum  speed  and  earliest  hour 
of  departure,  and  must  move  to  the  rear  parallel  to  the  enemy's  as- 
sumed course,  at  the  enemy's  maximum  speed,  during  darkness,  fog, 
or  other  unfavorable  conditions  which  seriously  reduce  the  radius  of 
visibility.    This  movement  to  the  rear  at  the  enemy's  maximum  speed 
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on  his  assumed  course,  prevents  the  enemy  passing  the  line  of  scouts 
while  the  radius  of  visibility  is  reduced. 

In  the  movement  to  the  rear,  mentioned  above,  the  enemy's  course 
and  his  maximum  speed  have  been  assumed.  What  effect  would  an 
error  in  our  estimate  have  on  the  efficiency  of  the  search  ? 

THE  EFFECT  OF  AN  ERROR  IN  ENEMY'S  ASSUMED  COURSE. 

Assume  an  error  in  course  as  indicated: 


Diagram  1. 


Daylight. 


Scouts'  movement  to  the  rear. 


Assumed  enemy  course. 
Assumed  enemy  max.  speed. 


h& 


$& 


r^etftf 
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A 

I 

►  c 
I 
I 
I 

I 
I 
I 
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In  Diagram  1,  A  B  represents  the  position  of  the  line  of  scouts 
at  dark,  X  Y  the  position  of  the  line  of  scouts  at  the  following  day- 
light, C  Z  the  actual  movement  to  the  rear  of  the  scouts,  C  Z'  actual 
enemy  movement  in  direction  and  distance.  Assuming  that  the 
speed  of  movement  to  the  rear  is  correct,  it  is  evident  that  an  error 
in  the  assumed  course  dees  not  affect  the  efficiency  of  the  search, 
unless  the  error  is  so  great  that  the  enemy  force  moves  during  the 
time  of  reduced  visibility,  outside  the  area  which  will  be  covered  by 
the  scouts  during  their  movement  to  the  front  on  the  succeeding  day. 

EFFECT  OF  ERROR  IN  ENEMY'S  ASSUMED  MAXIMUM  SPEED. 

If  at  dark  the  enemy  was  just  out  of  sight,  ahead  of  the  line  of 
scouts,  it  might  be  possible  for  him  to  pass  through  the  line  unde- 
tected during  dark,  if  the  assumed  speed  of  the  enemy  was  much 
below  his  actual  speed. 


Diagram  2. 


X 

Scouts'  movement  to  rear 

A 
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In  Diagram  2,  A  B  is  the  position  of  the  line  of  scouts  at  dark ;  C, 
the  position  of  the  enemy  at  dark;  X  Y,  the  position  of  the  line  of 
scouts  at  daylight;  Z,  the  position  of  the  enemy  at  daylight. 

In  this  case  the  assumed  speed  of  the  enemy  was  so  much  below 
the  actual  that  the  enemy  passed  through  the  line  of  scouts  during 
the  night. 

To  be  sure  that  the  enemy  does  not  pass  the  line  of  scouts  during 
the  night,  the  speed  used  in  the  movement  to  the  rear  should  be  equal 
to  the  maximum  rated  speed  of  the  enemy  force  for  which  the  search 
is  being  conducted. 

THE  SEARCH  FROM  AHEAD  IS  MOST  ADVANTAGEOUS. 

1.  In  searching  an  area  where  there  is  reason  to  believe  that  the 
enemy  must  cross  the  line  of  scouts;  as  when  the  enemy  is  leaving 
or  approaching  a  known  port. 

2.  When  the  estimate  of  the  enemy's  course  will  probably  be  more 
accurate  than  the  estimate  of  his  speed. 

3.  When  the  enemy's  time  of  departure  is  uncertain. 

4.  When  the  speed  of  the  scouting  force  is  low,  or  when  it  is  essen- 
tial that  the  least  possible  amount  of  fuel  be  expended. 

The  advantages  of  this  method  are : 

1.  Covers  the  area  for  all  enemy  speeds  less  than  the  assumed 
maximum,  and  enemy  times  of  departure  later  than  the  assumed 
earliest  hour  of  departure. 

2.  The  speeds  used  are  the  lowest  for  any  form  of  search,  conse- 
quently ships  not  suitable  for  other  forms  of  search  may  be  used  for 
this;  there  is  less  fuel  consumption  by  this  method  than  by  any 
other. 

The  disadvantages  of  this  method  are : 

1.  Area  covered  is  small. 

2.  Small  area  covered  requires  accurate  estimate  of  enemy's  course. 

3.  Having  moved  to  the  front  during  daylight,  an  excessive  speed 
is  required  to  change  the  area  for  a  new  assumption  as  to  the  enemy's 
destination. 
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CHAPTER  VI. 


QUESTIONS   AND   ANSWERS SEARCH   FROM   AHEAD. 

Sketch  2,  Page  61. 

A  Blue  force  of  more  than  8  ships,  assumed  maximum  speed  12 
knots,  leaves  APEA,  GUAM,  1  August  at  5.30  A.  M.  Daylight 
assumed  5.30  A.  M.  to  6.30  P.  M. 

Question  1.  Draw  maximum  speed,  daylight  and  dark  zones,  until 
4  August,  5.30  A.  M. 

Notes — In  drawing  these  zones  assume  earth's  surface  as  a  plane. 

Answer.  The  Blue  force  sailed  from  APEA  1  August,  5.30  A.  M. 
Dark  is  at  6.30  P.  M.  The  daylight  period  is  therefore  13  hours,  and 
during  this  period,  at  12  knots,  the  Blue  force  would  steam  12X13= 
156  miles.  The  daylight  zone  for  1  August  extends  from  the  port, 
APEA,  to  a  circle  drawn  with  a  radius  of  156  miles. 

The  night  zone  first/second  August  lies  between  this  circle  and  a 
circle,  center  at  APEA,  the  radius  of  which  is  11X12=132  miles 
greater,  or  288  miles. 

The  daylight  zone  for  2  August  lies  between  circles,  the  radii  of 
which  are  288  and  444  miles,  respectively. 

The  night  zone  second/third  August  lies  between  circles,  the  radii 
of  which  are  444  miles  and  576  miles. 

Daylight  third,  radii  576  and  732  miles. 

Night  third/fourth,  radii  732  and  864  miles. 

Note. — In  the  diagram  the  night  zones  are  indicated  by  cross-hatching. 

Question  2.  A  division  of  four  Orange  scouts,  at  OKINAWA  learns 
of  the  departure  of  the  Blue  force  from  APEA,  and  at  2  August,  8 
A.  M.j  sails  to  search  for  Blue. 

Draw  daylight  and  dark  position  circles  for  Orange  scouts  at 
maximum  sustained  speed,  20  knots. 

Answer.  The  Orange  scouts  leave  OKINAWA  on  2  August  at  8 
A.  M.,  speed  20  knots.  Dark  is  6.30  P.  M.  Hours  run  during  day- 
light, 10J.  Distance,  210  miles.  The  day  zone  therefore  extends  from 
OKINAWA  to  a  circle,  the  radius  of  which  is  210  miles. 

The  night  run  second/ third  August  extends  the  radius  20X11= 
220  miles.  The  limiting  circle  for  daylight  being  430  miles  from 
OKINAWA. 
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The  radii  for  successive  dark  and  daylight  circles  are  as  follows : 

Dark,  3  August=690  miles. 

Daylight,  4  August =910  miles. 

Question  3.  Assuming  Blue  to  be  steaming  at  maximum  speed,  what 
is  the  earliest  meeting  point  of  the  Orange  scouts  and  the  Blue 
force? 

Answer.  Mathematical  determination  of  earliest  meeting  point  by 
Mercator  sailing :  / 

Apra Lat.x  13°  $&'*  N.         Long..,.  144°  52'  E. 

Okinawa Lat.2  26°  30'  N.        Long.2  128°  00'  E. 


L2=.26°  3Q',N.       merid.  parts  =  1,  639.  5 

Long.1=144°52'E. 

L^^SS'N.       merid.  parts=     807.0 

Long.a=128°00'E. 

D.L.=  12055'N.                        M.=r     832.5 

D.Lo.=  16°52'W. 

D.Lo.=  1,012            log.         3.00518 

M.=     832.5        log.         2.92038 

C.=     309°  26'    log.  tan.    .08480  log.  sec. 

.19702 

D.L.=     775                                       log. 

2.88930 

Dist.=  1,220  miles                               log. 

3.08632 

Blue  sailed  1  August,  5.30  A.  M. 

Orange  sailed  2  August,  8  A.  M. 

Blue  sailed  ahead  of  Orange  26J  hours. 

Blue  steamed  26 \  hours  at  12  knots— 318  miles  before  Orange 

sailed. 

Distance  apart  at  time  Orange  sailed= 1,220— 318=902  miles. 

Forces  approach  at  combined  speeds=32  miles  per  hour. 

902 
They  will  meet  in  —^  hour s= 28.2  hours  after  Orange  sailed. 

2  August,  8  A.  M.+28.2  hours=3  August,  12.10  P.  M.  Orange 
steams  at  20  knots  for  28.2  hours=564  miles  from  OKINAWA. 

Latitude  20°  31'  N.,  longitude  135°  55'  E.  Position  of  meeting 
point.  The  calculation  of  this  meeting  point  by  Mercator's  sailing  is 
omitted. 

Question  4.  The  weather  being  clear,  the  assumed  range  of  visi- 
bility of  the  smoke  of  the  Blue  force  is  30  miles. 

How,  where,  and  when  should  the  scouting  line  be  formed  under 
the  following  instructions: 

(a)  Search  from  ahead  on  direct  route,  APRA.  to  north  end  of 
LUZON. 

(&)   Search  from  ahead  on  direct  route,  APRA  to  AMAMI. 

(c)   Search  from  ahead  on  direct  route,  APRA  to  KII  CHANNEL. 

Answer,  (a)  and  (c)  :  On  the  direct  routes  to  KII  CHANNEL 
or  to  the  north  end  of  LUZON  the  line  can  not  be  formed  during 
daylight  3  August.    Three  ships  could  reach  their  positions,  but  the 
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speed  at  which  they  would  have  to  steam  to  do  so  would  hardly  be 
justified  unless  immediate  information  was  required. 

It  seems  advisable  to  proceed  at  a  reduced  speed  and  form  these 
lines  on  4  August  at  daylight. 


(h)  If  the  distance  along  the  direct  route  to  AMAMI  is  computed, 
it  will  be  found  that  the  scouting  line  can  be  formed  normal  to  this 
course,  ships  at  60  miles  distance,  on  3  August,  at  about  1.25  P.  M. 
As  this  permits  5  hours'  search  during  this  daylight,  it  is  well  worth 
while. 

Question  5.  What  speed  would  be  required  of  the  scout  which 
had  the  greatest  distance  to  steam  to  reach  its  assigned  position  in 
case  (a)  % 
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Answer.  This  line  is  the  one  across  direct  course  to  north  end  of 
LUZON.  The  position  of  the  southern  scout  by  computation  is  lati- 
tude 15°  12'  K,  longitude,  129°  59'  E. 

The  distance  from  OKINAWA  to  this  point  is  690  miles. 

t^^  =  about  15  knots. 
45.5 

Question  6.  Assuming  case  (a)  and  further  instructions  to  "  Main- 
tain the  line  " : 

What  course  and  speed  would  be  used  during  the  movement  to  the 
front  on  4  August? 

Answer.  Course  103°. 

G        ,11X12     132  . 

Speed— j~ —  =  -y~-  =  10.2  knots. 

Question  7.  At  what  speed  would  the  scouts  move  to  the  rear  at 
night? 

Answer.  Enemy's  assumed  maximum  speed,  12  knots. 

Question  8.  If  on  5  August,  at  4  A.M.,  the  commander  had  received 
radiograms  from  all  his  force  reporting  heavy  rain,  what  would  be 
the  procedure  at  daylight  ? 

Answer.  Continue  movement  to  the  rear  at  12  knots. 

Question  9.  If  at  7.30  A.  M.  the  commander  had  received  reports 
from  all  scouts  that  the  weather  was  again  clear,  one-half  hour  be- 
ing allowed  for  sending  and  receiving  radio  messages,  when  would 
the  scouts  move  to  the  front,  and  at  what  speed  ? 

Answer  At  8  A.  M.  take  course  103°. 

G       ,,(11X12) +  30      162    '        .  ,       , 
Speed^^^^—^iors^15-4  knots- 

Question  10.  If  at  5  P.  M.  the  scout  commander  received  a  radio 
order  from  the  commander  in  chief  to  retire  the  line  50  miles  by  day- 
light, what  would  be  the  speed  during  the  ni^'ht  ? 

Answer.  Continue  on  course  to  the  froni  until  dark.     Then  retire 

182 
132  +  50  in  11  hours  =  ^y  =  16.5  knots. 

SEARCH    METHOD    EXERCISE    1. 
SEARCH    FROM   AHEAD. 

Motives. — Exercise  in  the  conduct  of  search  operations.  Study  of 
the  influence  of  fog  on  search  operations. 
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General  situation. — War  exists  between  Orange  and  Blue.  Blue 
has  established  an  advance  base  at  AMAMI  O  SIMA. 

After  an  indecisive  though  severe  engagement  off  SIMONOSEKI, 
the  Orange  fleet  retired  to  the  INLAND  SEA.  The  Blue  fleet  retired 
to  AMAMI. 

On  the  night  of  second/third  April,  the  Orange  navy  depart- 
ment learned  that  a  Blue  convoy  of  10  supply  ships  with  stores  for 
the  Blue  fleet,  escorted  by  a  division  of  armored  cruisers  and  a 
squadron  of  second-class  cruisers,  left  APRA,  GUAM,  on  the  night  of 
first/second  April. 

An  Orange  raiding  force,  consisting  of  2  battle  cruisers  and  a 
squadron  of  6  second-class  cruisers,  at  KUKE,  has  received  instruc- 
tions to  intercept  and  destroy  the  Blue  convoy  and  escort. 

Special  situation. — On  5  April,  at  5.30  A.  M.,  the  Orange  second- 
class  cruiser  squadron  is  in  the  position  given  by,  and  acting  in 
accordance  with,  the  following  extract  from  a  campaign  order : 

3.  (a)  Scouts  form  line  forty-five,  northern  ship  lat.  twenty-six  fifty,  long, 
one  thirty-four  ten,  distance  sixty,  on  five  April  at  five-thirty  A.  M.  commence 
search  from  ahead  for  enemy  convoy,  course  one  thirty-five.  Maintain  line. 
Estimated  maximum  speed  of  enemy  convoy,  twelve. 

Required. — A  sketch  showing  the  track  of  each  ship  of  this  squad- 
ron from  5  April,  5.30  A.  M.,  to  7  April,  5.30  A.  M.,  with  a  note  of  each 
change  of  course  or  speed,  and  the  reason  for  such  change  under  the 
following  assumptions : 

ASSUMPTIONS    GOVERNING    SOLUTION. 

1.  Daylight,  5.30  A.  M.  to  6.30  P.  M. 

2.  Maximum  sustained  speed  of  second-class  cruiser  squadron  is  17 
knots. 

3.  Time  required  to  communicate  by  radio  to  all  ships  of  the 
squadron  is  one-half  hour. 

4.  On  5  April,  5.30  A.  M.,  the  weather  is  clear. 

5.  Clear  weather  continues  until  6  April,  4  A.  M.,  when  all  ships 
encounter  dense  fog. 

6.  By  6  April,  7  A.  M.,  the  squadron  commander  has  received  radio 
messages  from  all  his  ships  stating  that  the  fog  has  lifted  and  the 
weather  is  clear. 

7.  On  6  April,  12.30  P.  M.,  the  squadron  commander  receives  the 
following  radio : 

Scouts  retire  at  one-thirty  P.  M.  Retire  line  one  hundred  and  fifty  miles  by 
seven  April,  five-thirty  A.  M. 

8.  Speeds  to  be  given  to  nearest  tenth  of  a  knot. 
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SEARCH   METHOD   EXERCISE    1. 

SEARCH   FROM   AHEAD. 

SOLUTION. 

(Sketch  3.) 
The  scouting  line  is  formed  in  accordance  with  the  instructions 
contained  in  paragraph  3   (a)   of  the  campaign  order,  at  5  April, 
5.30  A.  M. 
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The  northern  ship  in  latitude  26°  50'  north,  longitude  134°  10' 
east,  the  other  ships  are  on  a  bearing  225°  from  the  northern  ship, 
but  as  the  position  of  the  northern  ship  was  given  in  the  order,  such 
ship  is  the  guide,  and  the  other  ships  have  brought  it  to  bear  45°. 
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The  scouts,  which  are  60  miles  apart  when  the  search  is  com- 
menced, maintain  this  distance  and  line  of  bearing. 

By  5  April,  5  A.  M.,  the  weather  being  clear,  the  squadron  com- 
mander sends  a  radio  directing  the  speed  for  the  search.  What 
should  the  speed  be? 

The  instructions  read  "  Maintain  line."  The  speed  for  the  search 
should,  therefore,  be  such  that  the  scouts  will  move  to  the  front 
during  daylight  an  amount  equal  to  that  which  they  will  move  to 
the  rear  during  darkness,  or  11  (hours  of  darkness)  times  12  (enemy 
assumed  speed  in  knots),  which  is  equal  to  132  miles. 

This  132  miles  must  be  covered  in  13  hours  of  daylight ;  the  speed 

132 
will  be  j5-=10.2  knots. 

The  scouts  move  to  the  front  from  5  April,  5.30  A.  M.,  to  5  April, 
6.30  P.  M.,  at  10.2  knots=132.6  miles.  The  course  is  reversed  at 
dark  and  the  speed  changed  to  that  assumed  as  a  maximum  for  the 
enemy— 12  knots. 

At  6  April,  4  A.  M.,  fog  is  encountered,  and  as  the  fog  has  not 
lifted  by  daylight  the  speed  of  12  knots  on  course  315°  is  continued. 

At  7  A.  M.  all  ships  have  reported  clear  weather,  and  the  squadron 
commander  directs  that  the  course  be  reversed  at  7.30  A.  M.  and 
the  speed  changed  to  14.1  knots  at  that  hour. 

The  speed  to  be  used  in  this  forward  movement  is  obtained  as 
follows : 

The  ships  moved  to  the  front  132.6  miles  during  daylight  5  April ; 
the  course  was  then  reversed  until  6  April,  7.30  A.  M. ;  the  retire- 
ment continued  13  hours  at  12  knots  (11  hours  of  darkness,  2  hours 
fog)  =156  miles;  the  ships  at  7.30  A.  M.  are  156—132.6=23.4  miles 
in  rear  of  their  original  positions,  and  the  speed  must  be  such  as 
to  make  this  up  during  the  day,  or  132+23.4=155.4  miles  to 
be  steamed  to  the  front  during  the  remaining  11  hours  of  day- 
light =  — ry-  =  14.1  knots. 

From  7.30  A.  M.  to  1.30  P.  M.  the  speed  is  14.1,  the  distance  of 
6Xl4.1=84:6jniless_--^^^ 

At  5r96rA.  M.  the  ships  were  23.4  miles  in  rear  of  their  original 
line.    At  1.30  P.  M.  they  are  84.6—23.4=61.2  miles  ahead  of  it. 

The  line  is  to  be  retired  150  miles  by  7  April,  5.30  A.  M. — that  is, 
150  miles  from  the  original  position,  which  is  the  reference  line 
until  changed  by  instructions. 

The  ships  are  61.2  miles  in  advance  of  this  original  line;  they 
must  therefore  move  to  the  rear  61.2+150=211.2  miles  in  5+11=16 

211  2 
hours.     The  speed  will  be        '   =  13.2  knots  during  the  movement  to 

the  rear. 

26051—16 5 
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CHAPTEE  VII. 


THE    SEARCH   FROM    THE    FLANK. 

The  most  usual  form  of  search  from  the  flank  is  the  retiring 
search. 

The  retiring- search  curve  is  the  locus  of  successive  meeting  points 
of  a  scout  with  a  force  which  left  a  known  position,  at  a  known  time, 
at  a  known  fixed  speed,  and  has  steamed  on  a  steady  course.  It  is 
called  retiring  search,  because,  in  order  to  reach  successive  meeting 
points,  the  scout  must  retire ;  that  is,  must  increase  his  distance  from 
the  enemy's  point  of  departure  at  a  rate  equal  to  the  assumed  speed 
of  the  enemy. 

In  conducting  a  search  from  a  flank,  it  is  evident  that  a  course  of 
the  scout  perpendicular  to  successive  radii  from  the  enemy's  point 
of  departure  would  fulfill  the  condition  of  searching  from  a  flank, 
but  it  is  also  evident  that  the  scout  would  soon  fall  to  the  rear  of  the 
force  for  which  the  search  is  being  conducted. 

To  prevent  this  falling  to  the  rear  the  course  of  the  scout  must  be 
such  that  the  component  of  its  course  resolved  along  the  successive 
radii  from  the  enemy's  point  of  departure,  will  be  equal  to  the  as- 
sumed speed  of  the  enemy.  This  condition  is  fulfilled  by  the  retiring- 
search  curve. 

THE    SEARCH    CURVE. 

The  object  of  a  scout  steaming  on  a  search  curve  is  to  locate  a 
force  which  left  a  fixed  position: 

(1)  At  an  assumed  time. 

(2)  At  an  assumed  constant  speed. 

(3)  On  a  steady  course. 

The  assumptions  in  Diagram  3,  page  70,  are : 

(a)  The  force  A  leaves  point  A  at  6  A.  M.,  4  hours  before  scout  B 
leaves  point  B.     Distance  AB  TO  miles. 

(b)  The  speed  of  force  A  is  10  knots  and  the  speed  of  scout  B 
is  20  knots. 

(c)  The  scout  B  is  to  locate  force  A,  assuming  A  to  steer  a  steady 
course  to  the  northward  of  east. 

The  position  of  B  being  due  east  of  A,  scout  B  steams  west  until 
11  A.  M.,  when  it  reaches  the  earliest  meeting  point,  X. 
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Not  finding  the  force  A  at  X,  B  assumes  that  A's  course  lies  more 
to  the  northward.  The  scout  B  now  selects  a  new  meeting  point,  say 
for  1  hour  later.  At  that  time,  noon,  force  A  will  be  somewhere  on 
the  position  circle  marked  noon.  The  scout  B  can  steam  but  20  miles 
between  11  A.  M.  and  noon.  The  meeting  point  selected  should, 
therefore,  be  on  the  circle  marked  noon,  20  miles  from  X. 

The  scout  B  changes  course  at  11  A.  M.  to  head  for  the  new  meeting 
point,  Y. 


Diagram 


At  noon  the  force  A  is  not  in  sight,  so  the  scout  B  again  assumes 
a  meeting  point  for  1  hour  later,  and  heads  for  that. 

Between  11  A.  M.  and  noon,  and  between  noon  and  1  P.  M.,  the 
scout  B  has  increased  its  distance  from  point  A  at  a  rate  equal  to 
the  assumed  speed  of  force  A.  Successive  meeting  points  are  passed 
until  force  A  is  located  at  6  P.  M.,  the  assumptions  concerning  force 
A  having  been  correct. 

If  the  time  intervals  between  reaching  successive  meeting  points 
were  infinitesimal,  the  search  curve  would  be  a  true  spiral. 
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In  practice,  due  to  the  large  radius  of  visibility  from  a  ship,  such 
accuracy  is  not  required.  The  course  is  changed  three  or  four  times 
during  daylight,  the  actual  path  of  the  scout  being  a  series  of  chords. 
The  usual  practice  is  to  change  course  three  times  a  day  when  the 
time  from  sunrise  to  sunset  is  12  hours  or  less,  and  four  times  when 
this  period  is  over  12  hours.  The  change  of  course  at  sunrise  is  con- 
sidered a  daylight  change.  The  change  of  course  at  sunset  is  not 
considered  a  daylight  change. 

USE    OF    RETIRING    SEARCH    CURVE. 

If  the  speed  of  the  scout  is  the  same  as  the  speed  of  the  enemy 
force,  the  search  curve  becomes  a  straight  line,  a  radius  from  the 
point  of  departure,  and  if  the  enemy  is  not  discovered  at  its  first 
meeting  point  it  will  remain  undetected.  If  the  scout's  speed  is 
equal  or  less  than  the  speed  of  the  enemy  force  this  method  is  useless. 

Manifestly,  then,  a  scout,  to  be  efficient  in  this  method  of  search, 
must  have  a  speed  materially  greater  than  the  speed  of  the  enemy 
force.  The  higher  the  ratio  of  the  speeds  in  favor  of  the  scout  the 
greater  will  be  the  curvature  of  the  search  curve  and  consequently 
the  greater  the  number  of  possible  enemy  courses  examined  by  the 
scout. 

For  one  scout  to  be  able  to  locate  an  enemy  force  by  this  method 
the  enemy  force  must  steam : 

1.  From  a  known  point  of  departure. 

2.  At  a  known  time. 

3.  At  a  known  constant  speed. 

4.  On  a  steady  course. 

A  material  error  in  any  one  of  these  assumed  conditions  will  cause 
the  scout  to  fail  in  its  effort  to  locate  the  enemy  force. 

These  exact  conditions  can  not  be  hoped  for  in  actual  practice. 

It  is  also  necessary  to  modify  the  curve  due  to  the  reduced  visibility 
during  darkness. 

In  order  to  show  the  practical  application  of  the  search  curve, 
consider  the  case  in  which  one  ship  is  conducting  a  search  for  a  force 
which  left  a  known  position,  at  a  known  time,  at  a  known  constant 
speed  and  on  a  steady  course. 

Example — Sketch  4~ — An  Orange  scout  in  latitude  20°  N.,  longi- 
tude 145°  E.,  learns  on  1  April,  3  P.  M.,  that  a  Blue  convoy  left 
APRA,  GUAM,  at  10  A.  M.  that  date.  The  Blue  convoy's  speed  is 
assumed  as  12.5  knots.    The  scout's  speed  is  20  knots. 

The  first  calculation  is  to  determine  the  earliest  meeting  point  on 
a  radius  from  the  convoy's  point  of  departure  at  one  flank  of  the  area 
in  which  it  is  desired  to  search.  If  this  meeting  point  would  be 
reached  during  dark,  the  speed  of  the  scout  should  be  reduced  so  as 
to  arrive  at  a  meeting  point  for  daylight,  on  the  desired  radius. 
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As  only  three  hours  of  daylight  on  1  April  remain,  it  is  impossible 
to  make  contact  with  the  convoy  before  daylight  the  next  morning. 
The  scout  must  adjust  his  course  and  speed  to  reach  the  selected 
meeting  point  at  daylight,  6.  A.  M. 

Night  scouting,  except  by  numerous  scouts  or  torpedo  craft  in  a 
small  area,  is  impractical  due  to  the  reduced  range  of  visibility. 
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The  scout  decides  to  search  to  the  westward  of  a  line  bearing  355° 
from  APRA. 

The  "  point  of  origin,"  meeting  point  for  daylight  2  April,  6  A.  M.r 
will  be  on  the  line  bearing  355°  from  APRA,  and  distant  from 
APRA  the  distance  the  convoy  could  have  steamed  from  its  time  of 
departure  1  April,  10  A.  M.,  until  2  April,  6  A.  M.,  at  12.5  knots,  or 
250  miles. 
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To  determine  the  latitude  and  longitude  of  the  "  point  of  origin," 
locate  the  enemy's  position  on  the  selected  bearing  from  his  point  of 
departure.  This  may  usually  be  done  graphically  on  the  chart.  If 
the  distance  is  great,  it  should  be  computed  by  Mercator's  sailing. 

The  position  of  the"  "meeting  point"  determined  graphically  is 
latitude  17°  45'  N.,  longitude  144°  16'  E. 

In  Sketch  4,  this  point  is  marked  "  Meeting  point,  2  April,  6  A.  M." 

The  scout  sets  his  course  and  speed  to  arrive  at  this  point  at  2 
April,  6  A.  M. 

To  construct  the  search  curve :  In  practice  the  course  of  the  scout 
is  changed  three  or  four  times  during  daylight,  at  equal  intervals, 
thus  the  track  of  the  scout  is  a  series  of  chords,  which  does  not  vary 
greatly  from  the  theoretical  spiral  at  any  time,  and  is  identical  with 
it  at  the  instant  of  each  change  of  course.  The  change  of  course  at 
daylight  is  considered  a  daylight  change.  The  change  at  dark  is 
not  considered  a  daylight  change.  The  number  of  courses  run 
during  daylight  is,  therefore,  the  same  as  the  number  of  changes  of 
course. 

The  scout  being  at  the  "meeting  point"  at  daylight,  is  to  run  a 
retiring  search  curve  to  the  westward.  Assuming  that  the  course 
of  the  scout  is  to  be  changed  3  times  during  the  da}7  and  the  scout 
is  to  use  20  knots  speed,  what  should  be  its  first  course? 

The  position  to  steam  for  would  be  a  new  "  meeting  point."  The 
t;  meeting  point "  for  10  A.  M. 

This  point  can  be  determined  mathematically  only  by  trial  and 
error.  As  the  distances  are  comparatively  small,  the  position  is 
usually  determined  graphically  on  the  chart  as  follows: 

Extend  through  the  previously  determined  daylight  meeting  point 
the  radius  from  the  enemy's  point  of  departure.  Lay  off  on  this 
radius,  extended,  the  distance  the  enemy  force  would  move  at  its 
assumed  speed  in  the  time  interval  between  changes  in  course.  In 
this  case  the  time  interval  is  4  hours,  and  at  12.5  knots  the  enemy's 
assumed  maximum  speed,  this  distance  would  equal  50  miles. 

With  the  enemy's  "  point  of  departure  "  as  a  center,  and  a  radius 
from  it  to  the  new  point  (50  miles  beyond  the  daylight  position), 
describe  an  arc  to  the  westward ;  this  is  an  arc  of  the  enemy's  posi- 
tion circle  for  10  A.  M. 

Now,  with  the  "  point  of  origin  "  (daylight  position)  as  a  center 
and  a  radius  equal  to  the  distance  the  scout  will  steam  in  four 
hours  (in  this  case  80  miles),  describe  an  arc  intercepting  the  arc 
which  comprises  the  locus  of  all  points  of  the  enemy's  possible  posi- 
tions for  10  A.  M.,  i.  e.,  the  10  A.  M.  position  circle.  The  intersection 
of  these  two  arcs  is  the  meeting  point  for  10  A.  M. 

The  meeting  points  for  2  P.  M.  and  for  6  P.  M.  are  determined  the 
same  way. 
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At  dark,  6  P.  M.,  the  scout  can  no  longer  profitably  continue  the 
search  because  of  the  reduced  visibility.  The  scout  must  retire  on 
such  a  course  and  at  such  speed  that  it  will  be  on  the  enemy's  position 
circle  at  daylight,  and  on  the  same  radius  from  the  enemy's  point 
of  departure  as  at  dark. 

In  Sketch  5,  the  cross-hatched  areas  are  the  dark  zones,  that  is, 
the  night  areas  of  a  force  which  left  APRA  at  1  April,  10  A.  M.,  and 
steamed  at  a  constant  speed  of  12.5  knots  on  any  steady  course  in 
the  northwest  quadrant. 

The  straight- dashed  line  from  APR  A  to  point  P  will  be  considered 
as  the  actual  route  of  the  enemy. 

The  scout  commencing  the  search  at  C  is  unaware  of  the  actual 
route  of  the  enemy.  He  must  exhaust  possible  routes  successively 
by  a  process  of  elimination  until  the  actual  route  is  reached. 

The  enemy  is  in  position  J,  when  the  scout  stai  bs  its  search  at  C. 

The  scout  is  to  steam  at  20  knots  and  to  change  course  3  times  dur- 
ing daylight.  Each  course  will  be  continued  4  hours,  as  daylight  is 
assumed  as  12  hours  long. 

The  enemy  is  in  position  K  on  the  dotted  circle  at  10  A.  M.,  4  hours 
after  the  commencement  of  the  search. 

At  this  time  the  scout  must  also  be  on  the  dotted  circle;  that  is, 
he  must  be  on  the  curve  joining  points  equidistant  from  APE  A. 
During  this  4-hour  period  the  scout,  steaming  at  20  knots,  has  covered 
80  miles  on  a  straight  course.  In  order  to  fulfil  both  of  these  condi- 
tions the  scout  must  be  on  the  dotted  circle  80  miles  from  C,  which 
is  at  position  D. 

While  steaming  from  C  to  D  the  scout  has  been  increasing  his  dis- 
tance from  APR  A,  the  enemy's  point  of  departure,  at  a  rate  (12  J 
knots  per  hour)  equal  to  the  assumed  speed  of  the  enemy. 

Four  hours  later  the  enemy  is  on  the  dashed  circle  at  point  L. 
As  the  scout  has  again  increased  his  distance  from  APRA  at  the  same 
rate  as  the  enemy,  he,  too,  is  on  the  dashed  circle  at  a  point  80  miles 
from  D,  which  is  at  point  E. 

The  scout  is  examining  possible  enemy  courses  successively  and  is 
gradually  approaching  the  latter's  actual  route. 

At  6  P.  M.  the  enemy  and  the  scout  are  on  the  solid  circle  at  the 
points  M  and  F,  respectively.  The  scout  which  was  at  daylight  200 
miles  from  the  enemy  is  at  dark  but  80  miles  distant. 

Four  hours  more  of  daylight  would  have  permitted  the  scout  to 
sight  the  enemy.  Darkness,  however,  makes  further  search  unprofit- 
able. The  scout  has  exhausted  courses  north  and  east  of  his  present 
bearing  from  APRA,  he  therefore  retires  during  darkness  on  the 
radius  from  APRA,  passing  through  his  own  dark  position,  at  a 
speed  (12£  knots  per  hour)  equal  to  that  assumed  for  the  enemy. 
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At  daylight  the  enemy  and  the  scout  are  each  on  the  solid  circle 
at  points  N  and  G.  This  point  G  should  have  been  determined  the 
same  as  the  original  "  meeting  point,"  using  the  bearing  from  APRA 
as  a  course  and  44X12.5=550  miles  as  the  distance. 

At  10  A.  M.  the  scout  is  65  miles  from  the  enemy  and  before  noon 
he  has  made  contact. 

In  this  case  the  enemy  was  located  because  the  assumptions  as  to 
its  place  and  time  of  departure,  and  its  speed,  were  correct,  and  the 
enemy  steamed  on  a  steady  course. 

In  practice,  seldom  will  all  of  these  assumptions  be  exact;  it  is, 
therefore,  necessary  to  use  a  group  of  scouts  to  cover  the  probable 
inaccuracies  in  the  assumptions. 

In  using  retiring  search  methods,  the  scouts  must  have  a  knowledge 
of,  or  assumptions  as  to,  the  enemy's — 

1.  Point  of  departure, 

2.  Time  of  departure, 

3.  Speed,  and 

4.  A  more  or  less  general  idea  of  his  destination  (general  direction 
of  movement). 

Information  of  the  first  and  second  items,  place  and  time  of  de- 
parture, must  usually  be  obtained  by  spies,  secret  agents,  or  previous 
observation;  the  enemy's  maximum  speed  must  be  estimated  from  a 
knowledge  of  the  composition  of  his  force ;  his  destination  or  general 
direction  of  movement,  from  the  general  situation,  the  trend  of  the 
coast  line,  or  other  limiting  conditions,  such  as  time  or  steaming 
radius. 

In  practice,  a  group  of  scouts  is  used  in  order  to  cover  inaccuracies 
in  the  enemy's  assumed  time  of  departure  or  in  his  assumed  speed. 

Three  methods  of  using  a  group  of  scouts  in  searching  from  the 
flank  have  been  developed.  Each  is  based  upon  the  retiring  search 
curve.    These  methods  are  called: 

1.  The  Independent  Method. 

2.  The  Sector  Method. 

3.  The  Patrol  Method. 

THE    INDEPENDENT    METHOD. 

In  this  method  a  group  of  scouts  is  used,  but  after  the  search  is 
begun  each  scout  acts  independently  of  every  other  scout.  Because  of 
the  independent  action  of  each  scout,  this  is  called  the  independent 
method. 

The  enemy's  point  of  departure  is  known  or  assumed.  If  the  in- 
formation is  indefinite,  either  the  enemy's  time  of  departure  or  enemy 
speed  is  assumed  the  same  by  all  scouts,  and  the  other,  time  of  depar- 
ture or  speed,  varied  by  a  uniform  amount,  each  scout  searching  on 
a  different  assumption. 
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HOW    TO    START    THE    SEARCH. 

Each  scout  must  start  the  search  at  a  meeting  point,  under  the 
assumed  conditions  of  enemy  time  of  departure  and  speed  for'  which 
the  scout  is  to  search. 

As  in  searching  from  the  flank,  the  search  must  be  begun  on  one 
flank  of  the  area  to  be  searched,  the  group  of  scouts  usually  starts 
the  search  on  a  radius  from  the  enemy's  assumed,  or  known,  point 
of  departure.  The  scout,  at  the  greatest  distance  from  the  enemy's 
point  of  departure  at  a  meeting  point,  assuming  the  earliest  time  of 
departure  and  enemy's  assumed  maximum  speed;  the  other  scouts 
spaced  equally  at  meeting  points  for  other  assumptions. 

The  scouts  should  be  on  one  flank  of  the  area  to  be  searched  and 
the  search  curves  run  toward  the  other  flank. 

When  the  enemy's  speed  and  time  of  departure  are  known,  the 
scouts  may  be  placed  along  the  position  circle  rather  than  along  a 
radius.    Sometimes  a  combination  of  these  methods  is  used. 

WHERE    AND    WHEN    TO    START    THE    SEARCH. 

The  position  in  which  the  search  is  to  be  started  and  the  time  at 
which  the  search  is  to  begin  are  dependent  on  many  conditions,  the 
principal  ones  being : 

1.  Time  available  for  taking  position.  This  may  limit  the  pos- 
sible positions  that  can  be  reached. 

2.  The  area  in  which  the  enemy  may  lie  at  the  time  the  search  can 
be  commenced. 

3.  The  desired  general  direction  of  movement  of  the  scouts,  to  effect 
concentration,  or  to  coordinate  with  other  groups. 

4.  The  enemy's  probable  destination. 

5.  Whether  or  not  the  earliest  meeting  point  on  the  desired  radius 
can  be  reached  in  daylight. 

CASE    I. 

DIFFERENCE  IN  ASSUMED  HOUR  OF  DEPARTURE,  SAME  ASSUMED  SPEED. 

Sketch  6  shows  the  use  of  4  scouts  to  search  by  the  independent 
method  for  an  enemy  force  which  sailed  from  APEA  1  August  at 
some  time  between  10  A.  M.  and  4  P.  M. 

The  scout,  which  is  to  occupy  the  position  most  distant  from 
APEA,  determines  a  meeting  point  for  2  August,  6  A.  M.  (daylight) , 
assuming  enemy's  earliest  time  of  departure  10  A.  M.  and  enemy's 
maximum  speed  12J  knots,  the  meeting  point  to  be  on  a  line  bearing 
355°  from  APEA. 

The  next  scout  from  the  northward  is,  at  daylight,  on  this  same 
bearing,  355°  from  APEA,  and  at  a  meeting  point,  on  the  assumption 
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that  the  enemy  left  APEA  on  1  August,  noon,  and  steamed  at  his 
maximum  speed,  12 \  knots. 

These  positions  are  on  the  same  radius  from  APEA  and  25  miles 
apart,  25  miles  being  the  distance  the  enemy  would  steam  in  2  hours 
at  12J  knots,  2  hours  being  the  variation  in  the  assumed  times  of 
enemy  departure. 

The  third  and  fourth  scouts  are  on  the  same  radius;  the  third  25 
miles  nearer  the  enemy's  point  of  departure  than  the  second,  and  the 
fourth  25  miles  nearer  than  the  third. 

At  daylight  each  of  these  scouts  starts  a  retiring  search  to  the  west- 
ward. Each  scout  steams  at  20  knots,  and  as  the  enemy's  assumed 
speed  in  each  case  is  12J  knots,  the  curves  are  nearly  parallel;  such 
difference  as  exists  is  due  to  the  difference  in  the  distance  of  the 
scouts  from  the  enemy's  point  of  departure. 

As  can  be  seen  in  Sketch  6,  the  difference  in  the  distance  of  the 
scouts  from  the  point  of  departure  causes  a  dispersion  of  the  scouts 
as  the  search  progresses. 

At  6  P.  M.  the  2  southern  scouts  are  separated  by  38  miles.  Their 
distance  has  increased  from  25  to  38  miles  during  one  day's  run. 

At  dark  each  scout  retires  on  a  radius  from  APEA,  passing  through 
its  own  dark  position,  at  the  enemy's  assumed  speed,  12^  knots  an 
hour. 

A  greater  dispersion  is  caused  by  this  retirement,  for  the  distance 
between  the  radii  from  the  enemy's  point  of  departure  increases  as 
the  radii  increase  in  length.  The  positions  for  daylight  3  August 
are  shown  in  the  sketch.  The  distance  between  the  southern  scouts 
is  now  45  miles.  By  dark  of  the  second  day  this  method  will  have 
become  inefficient  for  covering  all  the  area  in  which  the  enemy  might 
lie,  assuming  the  enemy's  hour  of  departure  between  10  A.  M.  and  4 
P.  M.,  due  to  the  dispersion  of  the  scouts.  It  continues  efficient  for 
assumptions  close  to  those  upon  which  each  scout  is  basing  its  search. 

CASE    II. 

DIFFERENCE    IN    ASSUMED    ENEMY    SPEED SAME    ASSUMED    HOUR    OF 

DEPARTURE. 

Sketch  7  shows  the  method  using  4  scouts  to  search  by  the  inde- 
pendent method,  for  an  enemy  force  which  sailed  from  APEA,  2 
August,  10  A.  M.  Enemy's  speeds  assumed  as  from  12J  to  8f 
knots.  Variation  in  speed  assumed  for  enemy  by  adjacent  scouts 
(12f-8|)-^3=lJ  knots. 

The  scout,  which  is  to  occupy  the  /position  most  distant  from 
APEA,  determines  a  meeting  point  for  ^August,  6  A.  M.  (daylight) , 
assuming  enemy's  speed  12-J  knots,  time  of  enemy's  departure  2  Au- 
gust, 10  A.  M.j  the  meeting  point  to  be  on  a  line  bearing  355°  from 
APEA. 
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The  next  scout  from  the  northward  at  daylight  is  on  the  same 
bearing,  355°  from  APR  A,  and  at  a  meeting  point  on  the  assumption 
that  the  enemy  left  APRA  2  August,  10  A.  M.,  speed  11J  knots. 

These  positions  are  on  the  same  radius  from  APRA  and  25  miles 
apart,  25  miles  being  the  difference  between  the  distances  the  enemy 
would  steam  at  12^  and  at  11J  knots  in  a  period  of  20  hours,  the 
time  elapsed  between  time  of  enemy's  departure  and  the  time  the 
line  is  formed. 

The  third  and  fourth  scouts  are  on  the  same  radius;  the  third, 
assuming  the  enemy's  speed  as  10  knots,  is  25  miles  nearer  the 
enemy's  point  of  departure  than  the  second ;  and  the  fourth,  assum- 
ing enemy's  speed  at  8|  knots,  is  25  miles  nearer  than  the  third. 

At  daylight  each  of  these  scouts  starts  a  retiring  search  to  the 
westward.    Each  scout  steams  at  20  knots. 

As  the  assumed  enemy  speeds  are  materially  different,  there  is  a 
rapid  dispersion  of  the  scouts.  At  dark  this  distance  is  about  55 
miles. 

Each  scout  retires  during  darkness  on  the  radius  from  the  enemy's 
point  of  departure,  passing  through  its  own  dark  position,  at  the 
speed  it  has  assumed  for  the  enemy. 

This  retirement  on  different  radii  at  different  speeds  causes  a  still 
wider  dispersion  of  the  scouts,  and  at  daylight  the  scouts  are  80 
miles  apart. 

The  scouts  being  more  than  60  miles  apart,  there  is  a  chance  that 
the  enemy  force  may  pass  between  adjacent  scouts  unobserved.  The 
efficiency  of  the  search  is  reduced  for  possible  speeds,  but  remains 
efficient  for  each  of  the  assumed  speeds. 

The  examples  show  that  the  independent  method  is  not  suitable 
for  coordinated  movements  of  a  group  of  scouts  for  more  than  one 
day,  due  to  the  increased  dispersion  of  the  scouts.  It  is  generally 
used  when  the  number  of  scouts  is  very  small  compared  to  the  area 
to  be  covered.  Probable  enemy  speeds  are  assumed,  and  the  search 
conducted  independently  in  the  hope  that  one  of  the  scouts  may  have 
assumed  a  speed  near  to  the  actual  speed  of  the  enemy. 

In  case  of  fog  or  other  unfavorable  visibility  conditions,  each  scout 
acts  independently,  moving  away  on  the  radius  from  the  enemy's 
point  of  departure  during  such  unfavorable  conditions,  at  the  speed 
assumed  for  the  enemy. 

RETIRING    DURING    THE    NIGHT. 

In  all  forms  of  retiring  search,  a  modification  of  the  above-de- 
scribed direction  of  retirement  is  sometimes  used  as  follows : 

When  the  enemy's  destination  is  known  or  assumed,  the  retirement 
of  the  line  during  dark  is  made  along  the  radius  from  the  enemy's 
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point  of  departure  until  the  scouts  are  nearer  to  the  enemy's  assumed 
destination  than  they  are  to  the  point  of  departure.  When  nearer  to 
the  enemy's  assumed  destination  than  to  the  enemy's  point  of  de- 
parture, the  retirement  is  usually  made  in  the  general  direction  of 
the  enemy's  assumed  destination.  In  making  this  retirement,  how- 
ever, the  course  and  speed  must  be  such  as  to  increase  the  distance 
from  the  enemy's  point  of  departure  at  the  enemy's  assumed  speed. 
The  reason  for  these  forms  of  retirement  is,  until  the  enemy  has 
moved  half  the  distance  to  his  destination,  his  course  probably  is 
direct  from  his  point  of  departure;  after  more  than  half  the  dis- 
tance is  covered,  the  probabilities  are  that  the  enemy  will  be  head- 
ing for  his  destination,  and  in  this  case,  if  the  course  of  the  scouts  was 
continued  along  the  radius  from  the  point  of  departure,  the  enemy 
might  pass  through  the  line  of  scouts,  during  the  night,  unobserved. 

ADVANTAGES    OF   INDEPENDENT   METHOD. 

The  independent  method  of  retiring  search  has  the  following  ad- 
vantages : 

1.  Makes  the  best  use  of  a  small  number  of  fast  scouts. 

2.  Permits  each  scout  to  make  use  of  its  maximum  sustained  speed. 

3.  Is  least  affected  by  unfavorable  weather  conditions  over  a  por- 
tion of  the  force. 

It  has  the  following  disadvantages : 

1.  Wide  dispersion  of  scouting  force. 

2.  Speed  of  scouts  must  be  materially  greater  than  speed  of  enemy. 

3.  Requires  large  fuel  consumption. 

4.  Scouts  must  start  from  a  flank. 

5.  Search  must  begin  soon  after  enemy's  departure,  if  a  large  area 
is  to  be  covered. 

6.  The  assumptions  as  to  the  enemy's  speed  and  time  of  departure 
must  be  close  to  the  actual  for  it  to  be  effective. 


CHAPTER  VIII. 
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CHAPTER  VIII. 


QUESTIONS  AND  ANSWERS SEARCH  FROM  THE  FLANK. 

INDEPENDENT    METHOD. 

(Sketch  8.) 

Question  1.  Why  is  the  "  Retiring  search  "  so  called? 

Answer.  The  locus  of  successive  meeting  points,  the  retiring  search 
curve,  is  so  called  because,  in  order  to  reach  these  successive  meeting 
points,  the  scout  must  retire,  that  is,  miist  increase  his  distance  from 
the  enenry's  point  of  departure  at  a  rate  equal  to  the  speed  of  the 
enemy  force. 

Question  2.  What  is  meant  by  the  "  Independent  method  "  ? 

Answer.  The  Independent  Method  is  a  method  of  using  a  group 
of  scouts  in  the  retiring  search,  in  which  each  scout  is  given  certain 
assumptions  with  regard  to  the  enemy's  point  of  departure,  time  of 
departure,  speed,  and  general  direction  of  movement,  and  conducts 
the  search  on  these  assumptions  independently  of  the  operations  of 
any  other  scout. 

Question  3.  Compute  the  earliest  meeting  point  for  two  ships 
which  leave  port  simultaneously,  as  follows: 

(a)  From  POLILLO  at  20  knots. 

(b)  From  COFFIN  BAY  at  10  knots. 

Answer.  Distance  COFFIN  BAY  to  POLILLO:  Mercator's 
sailing: 

COFFIN  BAY,     Lat,    26°  35'  N.         POLILLO,     Lat.    14°  50'  N. 
Long.  142°  10'  E.  Long.  122°  10'  E. 

Lat.,  26°  35'  N.  Merid.  parts,  1,645.0  Long.,  142°  10'  E. 

Lat.2  14°  50'  N.  Merid.  parts,     894.1  Long..  122°  _10'_E. 

11°  45'  N.  M.      750.9  D.Lo.=20°"00' W. 

705'  1,200' W. 

D.Lo.=l,200  log.  3.07918 

M.=750.9       .  log.  2.87558 

C.=237°  58'  log.  tan.     .20360 

D.  L.=705' log.  2.84810 

Dist.=l,330  miles log.  3.12362 


84  SERVICE    OF   INFORMATION   AND   SECURITY. 

Ships  leave  COFFIN  BAY  and  POLILLO  simultaneously. 
They  approach  each  other  at  30  knots. 

They  will  meet    ^^=44^  hours. 

20-knot  scout  will  have  steamed  886f  miles  from  POLILLO. 

10-knot  ship  will  have  steamed  443^  miles  from  COFFIN  BAY. 

Course  238°,  distance  443^. 

D.  L.     =234.9  S. 

L.t         =  26°35'N. 

D.  L.    =3°  55'  S.  Dep.  =  376D.L.  24°  =  411.6 

25°  =  414.9 

L.2         =  22°40'N.  3)     3.3 

1.1 

Mid.L.  =  24°  40'  _2 

2.2    Long.  =  142°  10' E. 

411.6    D.L.  =     6°54'W. 

D.  L.  24°  40' =  413.8   L.2       =  135°16'E. 

Meeting  point: 

Lat.  22°  40'  N. 
Lon.  135°  16'  E. 

Question  4.  A  Blue  force  leaves  APE  A,  GUAM,  on  31  March  at 
noon.  Estimated  speed  12J  knots.  An  Orange  scout,  maximum 
speed  20  knots,  at  COFFIN  BAY  learns  of  the  departure  of  this 
Blue  force  and  decides  to  search  to  westward  from  direct  course 
APRA — KII  CHANNEL,  using  the  retiring  search.  Scouting  speed 
20  knots.  Time  of  scout's  departure  1  April,  10  A.  M.  Daylight 
6  A.  M.  to  6  P.  M. 

Answer.  The  Orange  scout  finds  it  impossible  to  reach  a  meeting 
point  during  daylight  1  April,  so  decides  to  start  the  search  2  April 
at  daylight. 

The  meeting  point  is  determined  as  follows : 

Blue  left  APRA  on  31  March  at  noon. 

Search  is  to  commence  2  April  at  6  A.  M. 

Time  elapsed  since  Blue's  departure=42  hours^-^^"" 

In  42  hours  Blue,  at  12 J  knots,  could  steam  54&  miles. 

Course  from  APRA  to  KII  CHANNEL  is  approximately  336°. 

APRA=latitude  13°  25'  north,  longitude  144°  35'  east. 

From  Table  2.  Bowditch:  D.  L. =498.8=8°  19'. 

Latitude  of  meeting  point  13°  25'+8°  19'=21°  44'  N. 

As  the  point  must  be  on  course  APRA — KII  CHANNEL,  it  is  not 
necessary  to  determine  the  longitude. 

Describe  arcs  to  the  westward  using  radii  increased  by  increments 
of  50  miles  (4  X  12^).  These  are  arcs  of  Blue's  position  circles  at  10 
A.  M.,  2  P.  M.,  and  6  P.M. 
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With  the  daylight  meeting  point,  point  of  origin,  as  a  center  and 
a  radius  of  80  miles  (4  X  20),  the  distance  the  scout  steams  between 
6  A.  M.  and  10  A.  M.,  describe  an  arc  intersecting  the  Blue  10  A.  M. 
position  circle.  This  is  the  meeting  point  for  which  the  scout  sets 
his  course  at  6  A.  M. 

Meeting  points  are  similarly  determined  for  2  P.  M.  and  6  P.  M., 
using  as  a  center  for  the  small  arc,  the  last  determined  meeting  point. 

The  line  joining  these  successive  meeting  points  is  the  retiring 
search  curve  to  be  followed  by  the  scout. 

Question  5.  An  Orange  force  of  4  scouts  at  COFFIN  BAY  is 
informed  of  the  above-mentioned  movement  of  the  Blue  force  and 
is  ready  to  sail  1  April  at  10  A.  M.  Maximum  sustained  speed,  20 
knots.    Daylight  6  A.  M.  to  6  P.  M. 

When  and  where  should  each  scout  start  the  search  under  the  fol- 
lowing instructions: 

Search  for  Blue  force  to  westward  of  line  bearing  north  from  APRA.  Inde- 
pendent search.     Assume  enemy  speeds  33  to  10  knots? 

Answer.  APE  A,  latitude=13°  25'  N.  Blue  has  steamed  42  hours 
at  13=546  miles. 

D.  L.=9  06 

Latitude  of  point  of  origin =22°  31 '  N. 

Assumed  speeds  13-10,  spaces  3= difference  1  knot. 

42  hours  X  1  knot=42  miles  apart. 

Question  6.  What  would  be  the  difference  in  the  positions  of  the 
scouts  when  starting  the  search,  if  the  information  of  the  sailing 
of  this  Blue  force  had  been  "  Sailed  31  March,  between  10  A.  M. 
and  4  P.  M.    Speed,  13  knots,"  and  the  instructions  had  read : 

Search  for  Blue  force  to  westward  of  line  bearing  north  from  APRA.  Inde- 
pendent search.    Assume  variations  of  two  hours  in  time  of  enemy's  departure. 

Answer.  If  Blue  sailed  31  March  at  10  A.  M.,  the  meeting  point 
would  be  44X13=572  miles  from  APE  A.  This  gives  the  position  of 
the  scout  most  distant  from  APRA. 

Difference  in  time  of  departure  2  hours  at  13  knots=26  miles. 
The  scouts  would  be,  on  2  April,  at  daylight,  26  miles  apart. 

Question  7.  Assuming  a  Blue  force,  assumed  speed  13  knots,  left 
APRA  on  31  March  at  10  A.  M.,  at  what  time  and  in  what  position 
could  a  scout  of  19  knots  sustained  speed  start  a  search  for  this  Blue 
force,  the  scout  leaving  POLILLO  1  April,  6  P.  M.,  and  to  search  to 
the  northward  from  the  direct  route  APRA — POLILLO  by  retiring- 
search  ? 
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Answer.  APRA,  Lat.      13°  25'  K     POLILLO,  Lat.      14°  50'  N. 
Long.  144°  35'  E.  Long.  122°  10'  E. 


Long.,  =  144°  35'  E. 

Long.2  =  122°  10'  E. 

D.Lo.  ==   22°  25' W. 

1345'  W. 


L.x  =13°  25'  N.  |  Merid.parts= 807.0 
L.2  =14°  50'  N.  |  Merid.  parts= 894.1 
D.L.  =  1°  25'1  T  m.=  87.1 

85'F- 

D.  Lo.=1345'       log.  3. 12872 
m.=     87.1     log.  1. 94002 

log.  tan.  1. 18870                                           log.  sec.  1.18961 
D.   L.=85 log.  1,92942 


Dist,=1315 log.  3. 11903 

Blue  leaves  APRA  31  March,  10  A.  M.,  speed  13  knots. 

Scout  leaves  POLILLO  1  April,  6  P.  M.,  speed  19  knots. 

Blue  has  steamed  32  hours  at  13  knots  when  the  scout  starts. 
32X13=416  miles. 

The  scout  and  Blue  force  are  1,315—416=899  miles  apart. 

They  approach  at  13+19=32  knots  per  hour. 

899 
They  will  meet  in  -^  ~ 28  nours  5  minutes  from  1  April,  6  P.  M. 

This  would  be  during  darkness,  so  the  scout  would  slow  to  meet 
Blue  on  3  April  at  daylight. 

To  6  A.  M.  3  April,  Blue  has  made  68X13=884  miles  from  APRA. 

The  meeting  point  is  in  longitude  129°  25'  E. 

Question  8.  Draw  the  search  curve  for  24  hours  after  the  search 
begins. 

Answer.    The  search  curve  is  constructed  as  previously  described. 

The  scout  retires  along  the  radius  from  APRA  at  13  knots  during 
darkness.    The  curve  is  shown  in  Sketch  8. 

Question  9.  What  would  be  the  difference  in  time  of  starting  the 
search  and  in  the  position  of  the  "  point  of  origin "  if  the  scout's 
maximum  sustained  speed  had  been  25  knots? 

Answer.  If  the  scout  could  make  25  knots  the  scout  and  Blue  force 

899 
would  meet  in  oo  hours  after  the  scout's  departure,  or  at  23  hours  40 

minutes  after  departure.  This  would  permit  but  20  minutes  of  search 
during  this  daylight  and  would  not  be  worth  while. 

The  scout  would  therefore  start  searching  at  3  April,  daylight,  in 
the  same  position  in  which  the  19-knot  scout  would  start. 

The  search  curve  is  constructed  as  has  been  explained. 

The  curve  is  shown  in  Sketch  8. 

Question  10.  What  is  the  difference  in  angular  measure,  from  the 
enemy's  point  of  departure,  of  the  area  covered  by  the  scout  of  19 
knots'  speed  and  the  scout  of  25  knots'  speed  in  24  hours  of  search? 
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Answer.  The  arc  covered  by  the  19-knot  scout  subtends  an  angle 
of  9°. 

The  arc  covered  by  the  25-knot  scout  subtends  an  angle  of  14J°. 

An  increase  in  scouting  speed  of  6  knots,  less  than  33J  per  cent,  has 
increased  the  angle  covered  about  58  per  cent. 

SEARCH   METHOD    EXERCISE    2. 
SEARCH   FROM   THE   FLANK— INDEPENDENT   METHOD. 

(Sketch  9.) 

Motives. — Exercise  in  the  conduct  of  search  operations.  Inde- 
pendent method. 

Study  of  the  influence  of  fog  on  search  operations. 

General  situation. — War  exists  between  Orange  and  Blue.  Blue 
has  established  an  advance  base  at  AMAMI  O  SIMA.  After  an  in- 
decisive though  severe  engagement  off  SIMONOSEKI  the  Orange 
fleet  retired  into  the  INLAND  SEA.  The  Blue  fleet  retired  to 
AMAMI. 

On  30  March,  noon,  the  commander  of  an  Orange  raiding  force 
based  at  PORT  LLOYD,  BONIN  ISLANDS,  learned  that  a  Blue 
convoy  of  10  supply  ships  with  stores  for  the  Blue  fleet  left  APRA, 
GUAM,  on  30  March  about  5.30  A.  M.,  escorted  by  a  division  of 
armored  cruisers  and  a  squadron  of  second-class  cruisers. 

The  commander  of  the  Orange  raiding  force,  consisting  of  2 
battle  cruisers  and  4  second-class  cruisers,  based  at  PORT  LLOYD, 
BONIN  ISLANDS,  decided  to  intercept  and  destroy  the  Blue  con- 
voy and  escort. 

Special  situation. — On  1  April,  5.30  A.  M.,  the  Orange  second- 
class  cruiser  division,  under  command  of  Rear  Admiral  OQ.,  is  in 
the  position  indicated  by  and  acting  under  the  following  orders 
[extract  from  campaign  order  No.  2]  : 

3.  (a)  Scouts  search  westward  from  line  bearing  zero  degrees  from  APRA. 
Independent  method.  Scouting  speed  twenty.  Scouts  assume  enemy  convoy 
speed  as  follows :  F-l,  eleven ;  F-2,  ten  and  one-half ;  F-3,  ten ;  F-4,  nine 
and  one-half.  Assume  enemy  departure  thirty  March,  five-thirty  A.  M.  Start 
search  one  April,  five-thirty  A.  M. 

Required. — A  sketch  showing  the  track  of  each  ship  of  the  division 
from  1  April,  5.30  A.  M.,  to  3  April,  5.30  A.  M.,  with  a  note  of  each 
change  of  course  and  speed,  and  reason  for  change,  under  the  follow- 
ing assumptions: 

ASSUMPTIONS    GOVERNING    SOLUTION. 

1.  Daylight,  5.30  A.  M.  to  6.30  P.  M. 

2.  Maximum  sustained  speed  of  second-class  cruisers  is  20  knots. 

3.  In  running  independent  search,  course  is  to  be  changed  four 
times  during  daylight. 
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4.  During  1  April  the  weather  is  fair  and  clear. 

5.  On  2  April,  at  5.30  A.  M.,  the  two  northern  ships  are  in  a  dense 
fog.    All  other  ships  have  clear  weather. 

6.  On  2  April,  at  8.45  A.  M.,  the  fog  over  the  two  northern  ships 
lifts  and  the  weather  is  clear. 

7.  On  2  April,  at  5.30  P.  M.,  the  squadron  commander  receives  the 
following  radio  message : 

From  BB-l : 

No  further  news  of  enemy.  Battle  cruisers  in  lat.  twenty-seven,  long,  one 
thirty-six;  course  two  seventy;  speed  twelve.  Will  retire  on  two  April,  six- 
thirty  P.  M.  toward  AMAMI. 

Scouts  retire  toward  AMAMI  during  night  second/third,  April.  Continue 
search  on  three  April,  by  present  method. 

[S]  ON, 

Vice  Admiral. 

SEARCH  METHOD  EXERCISE  2. 

SEARCH  FROM  THE  FLANK— INDEPENDENT  METHOD. 

SOLUTION. 

(Sketch  9.) 

The  scouts  take  positions  1  April  at  5.30  A.  M.  on  a  line  bearing 
zero  degrees  from  APRA. 

The  time  elapsed  since  the  enemy's  departure  is  48  hours. 

F-l  would  be  48 XU    =528  miles  from  APEA. 

F-2  would  be  48X10.5=504  miles  from  APRA. 

F-3  would  be  48  X 10    =480  miles  from  APRA. 

F-4  would  be  48X  9.5=456  miles  from  APRA. 

On  account  of  the  confusion  of  points  if  only  one  radius  was  used, 
additional  radii  from  APRA  are  drawn  for  the  purpose  of  aiding  the 
construction  of  the  search  curves. 

On  1  April,  at  5.30  A.  M.,  each  scout  starts  a  retiring  search  curve 
to  the  westward.  The  course  is  to  be  changed  at  intervals  of 
3h  15m=3.25  hours.    The  increase  in  radius  for  each 'period  is,  for — 

F-l,  11    X3.25=35.T5  miles. 

F-2, 10.5X3.25=34.1     miles. 

F-3, 10    X3.25=32.5     miles. 

F-4,   9.5X3.25=30.9    miles. 

Each  scout  steams  at  20  knots  during  favorable  weather  condi- 
tions. The  distance  steamed  in  each  period  is,  therefore,  20X3.25=65 
miles. 

The  search  curves  are  constructed  for  each  ship  separately.  Use 
F-l  as  an  example.  The  original  position  is  on  a  line  bearing  zero 
degrees  from  APRA,  and  528  miles  from  APRA.    Plot  this  point. 
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Now  swing  an  arc  with  APKA  as  a  center  and  a  radius  equal  to  528 
plus  the  increase  in  distance  for  the  assumed  speed  of  convoy  for  a 
period  of  3.25  hours,  or  528+35.8=563.8  miles.  With  the  original 
position  as  a  center  and  a  radius  of  65  miles,  the  distance  the  scout 
steams  in  3.25  hours  at  20  knots,  strike  an  arc  intercepting  the  arc 
drawn  with  the  large  radius.  This  is  the  point  at  which  F-l  should 
arrive  at  8.45  A.  M.,  and  the  course  is  set  for  this  point.  Successive 
points  are  located  similarly  except  that  in  each  case  the  center  of  the 
arc  of  65  miles  radius  is  the  position  occupied  at  the  end  of  the  pre- 
ceding interval 

On  1  April,  at  6.30  P.  M.,  each  ship  retires  on  a  radius  from  APKA, 
passing  through  its  own  position,  at  the  speed  assumed  for  the  enemy. 

F-l  retires  during  the  night,  11.0X11=121  miles. 

F-2  retires  during  the  night,  10.5X11=115.5  miles. 

F-S  retires  during  the  night,  10.0X11=110  miles. 

F-4  retires  during  the  night,  9.5X11=104.5  miles. 

At  5.30  A.  M.  the  2  northern  ships  are  in  fog,  and  must  continue 
on  the  radius  from  APRA  at  the  enemy's  assumed  speed ;  they  con- 
tinue along  this  radius  until  8.45  A.  M.  when  it  is  again  clear.  The 
search  curves  are  then  started  as  upon  the  day  previous. 

F-3  and  F-4,  which  scouts  encountered  no  fog,  started  the  search 
curves  at  daylight. 

On  2  April  the  scouts  are  given  instructions  to  retire  at  6.30  P.  M. 
toward  AM  AMI,  and  to  continue  present  method  of  search  on  3 
April. 

Such  an  order  has  two  motives. 

First,  when  nearing  the  destination  the  convoy  is  most  probably 
heading  for  its  destination,  and  so  the  movement  of  the  scouts  should 
be  in  that  general  direction  rather  than  on  the  radius  from  the  point 
of  departure. 

Second,  it  concentrates  the  scouting  force  and,  if  the  enemy  has 
been  passed  during  the  night  by  the  high  speed  used,  the  scouting 
force  is  ahead  of  it.  As  the  area  is  restricted  near  the  destination, 
a  new  method  may  be  adopted  if  desired. 

If  the  method  is  to  be  continued  the  course  of  each  scout  should  be 
changed  to  head  toward  AMAMI  at  dark  2  April.  The  speed  should 
be  adjusted  so  that  at  daylight  3  April  each  scout  is  on  the  proper 
position  circle  to  begin  his  search ;  that  is,  each  scout's  distance  from 
Apra  should  be  equal  to  the  hours  since  departure  of  Blue  convoy 
multiplied  by  convoy's  assumed  speed;  for  F-l  this  would  be  1,056 
miles. 

If  it  should  be  found  that,  when  steaming  for  the  enemy's  assumed 
destination  during  the  night,  the  scout  has  insufficient  speed  to  reach 
the  proper  daylight  circle  the  course  should  be  so  modified  as  to  per- 
mit the  proper  daylight  circle  to  be  reached. 
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CHAPTER  IX. 


SEARCH  FROM  THE  PLANK— Continued. 

SECTOR   METHOD. 

Sector  Methods  of  Using  the  Retiring  Search. 

GENERAL. 

In  the  discussion  of  the  Independent  Method  of  retiring  search, 
it  was  seen  that  a  wide  dispersion  of  the  scouts  was  caused  by  using 
a  variation  in  the  assumed  time  of  the  enemy's  departure,  Case  I,  or 
variation  in  the  assumed  enemy  speed,  Case  II. 

The  conclusion  that  the  independent  method  was  not  suitable  for 
the  use  of  several  scouts  which  are  coordinating  their  movements  to 
cover  an  area,  led  to  the  development  of  a  method  of  using  the 
retiring  search  with  a  group  of  scouts,  that  maintains  the  greatest 
concentration  of  the  searching  force  while  covering  the  assumed 
variation  in  enemy  speed,  or  assumed  variation  in  enemy  time  of 
departure. 

The  avoidable  dispersion  of  the  scouts,  when  all  scouts  are  using 
the  same  speed,  in  the  independent  method,  is  due  to  the  greater  angle 
covered  by  a  scout  nearer  to  the  enemy's  point  of  departure. 

The  difference  in  angular  velocity  of  the  scouts  causes  dispersion 
during  the  day,  and  at  night,  although  there  is  no  angular  change 
by  an}^  scout,  the  dispersion  increases  because  of  the  difference  in  the 
courses  of  the  scouts,  each  retiring  along  a  radius  from  the  enemy's 
point  of  departure  passing  through  its  own  dark  position. 

The  simplest  way  to  avoid  this  dispersion  is  to  cause  all  scouts 
to  steam  at  such  speeds  that  the  angular  velocity  of  each  would  be 
the  same.  To  do  this  it  is  necessary  to  limit  the  sector  covered  by 
each  scout  to  that  which  can  be  covered  at  maximum  sustained  speed 
by  the  least  effective  scout.  This  would  be  the  scout  which  is  search- 
ing on  the  assumption  of  earliest  enemy  time  of  departure,  or  high- 
est assumed  enemy  speed,  if  the  scouts  are  homogeneous.  If  not 
homogeneous  the  guide  will  be  the  scout  which  at  its  maximum 
speed  covers  the  least  angle. 

The  scouts  start  the  search  on  a  given  radius  from  the  enemy's 
point  of  departure.  Each  runs  a  retiring  search  curve  at  such 
scouting  speed  that  they  maintain  the  scouting  line  on  a  slowly 
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changing  line  of  bearing,  the  line  of  bearing  at  any  time  being  the 
radius  from  the  enemy's  point  of  departure  passing  through  the 
guide. 

As  during  any  period  of  time  the  scouts  are  limited  to  a  certain 
sector  between  radii  from  the  enemy's  point  of  departure,  this  method 
is  called  the  "  Sector  method." 

CASE    I. 
(Sketch  10.) 

SECTOR   METHOD    TO    COVER   VARIATIONS    IN   ASSUMED    ENEMY    SPEEDS. 

The  scouts  of  the  group  are  assumed  to  be  homogeneous.  They 
are  directed  to  use  the  sector  method  and  to  cover  certain  given  enemy 
speeds.  The  scout  which  is  to  steam  at  its  maximum  sustained  speed 
is  directed  to  run  a  retiring  search,  assuming  the  maximum  enemy 
speed;  the  other  scouts  assume  enemy  speeds  varying  equally  down 
to  the  assumed  enemy  minimum  speed. 

FORMING   THE    LINE. 

The  line  is  formed  on  a  radius  from  the  enemy's  point  of  departure, 
on  one  flank  of  the  area  to  be  searched;  each  scout  at  a  meeting  point 
in  accordance  with  its  assumptions  regarding  the  enemy's  time  of 
departure  and  speed. 

As  the  scouts  wTill  be  equally  spaced  on  the  line,  their  position  is 
most  readily  found  by  determining  the  meeting  point  for  one,  and 
placing  the  others  at  the  proper  distance  apart  on  the  radius  from 
the  enemy's  point  of  departure. 

This  distance  between  scouts  will  be  xy,  where  x=the  difference 
in  assumed  enemy  speeds  used  by  adjacent  scouts,  and  y=hours 
elapsed  since  enemy's  departure. 

Example  (Sketch  10). — A  group  of  4  homogeneous  scouts  is  to 
form  on  2  August  at  daylight  for  the  use  of  the  sector  method,  24 
hours  after  the  departure  of  an  enemy  force  from  APE  A,  the  as- 
sumed speeds  of  which  enemy  force  are  from  12  to  9  knots.  Day- 
light, 6  A.  M.  to  6.  P.  M. 

The  scouts  assume  enemy  speeds,  12,  11,  10,  9  knots.  The  most 
distant  scout  would  be  12X24=288  miles  from  the  point  of  departure 
when  the  line  is  formed.  The  adjacent  scout  xy  miles  nearer  the 
point  of  departure,  x=l,  y=24,  xy=24  miles. 

CONDUCT    OF    THE    SEARCH. 

The  scouts  all  use  the  same  time  of  enemy  departure,  but  each  uses 
a  different  assumed  enemy  speed.  Each  scout,  while  running  the 
search,  increases  its  distance  from  the  enemy's  point  of  departure  at 
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a  different  rate.  The  distance  between  scouts  is  therefore  constantly 
increasing.  All  scouts  use  such  course  and  speed  as  to  make  their 
angular  velocity  the  same.  They  thus  maintain  their  line  on  a  slowly 
changing  line  of  bearing,  the  line  of  bearing  at  any  time  being  a 
radius  from  the  enemy's  point  of  departure. 

In  the  discussion  of  the  retiring  search  it  was  seen  that  in  practice 
the  true  spiral  of  the  retiring  search  is  approached  by  a  series  of 
chords.    The  same  procedure  is  followed  here. 

The  scout,  which  assumes  the  condition  of  enemy's  maximum  speed, 
runs  a  retiring  search.  The  angular  distance  that  such  scout  can 
cover  is  the  sector  within  which  the  search  is  to  be  confined.  In  the 
scouting  order  this  sector  is  given,  or  else  the  speed  of  the  scout  on 
the  outer  arc  is  given,  and  the  sector  determined  by  each  scout. 

The  course  is  changed  three  or  four  times  during  daylight  at  equal 
periods  of  time.  The  practice  in  this  respect  should  be  a  matter  for 
instructions,  and  should  be  constant. 

Scouts,  other  than  the  one  on  the  outer  arc,  so  direct  their  course 
and  speed  as  to  be,  at  the  time  of  each  change  of  course,  on  the  same 
radius  from  the  enemy's  point  of  departure  as  is  the  guide,  usually 
the  scout  on  the  outer  arc,  and  at  distances  apart  equal  to  xy.  This 
distance  varies  with  y,  which  is  equal  to  the  number  of  hours  since 
the  enemy's  departure. 

In  practice,  the  positions  for  interior  scouts  is  determined  by 
drawing  the  search  curve  for  the  outer  scout,  connecting  the  points 
at  which  the  course  is  to  be  changed  with  the  enemy's  point  of  de- 
parture, and  laying  off  on  this  line  the  distances  xy  in  each  case. 

The  course  and  speed  of  interior  scouts  must  be  such  as  to  reach 
their-  successive  points  thus  determined. 

This  form  of  search  maintains  the  greatest  concentration  of  the 
scouts  consistent  with  covering  the  assumed  enemy  speeds.  It  is 
efficient  for  all  speeds  between  the  assumed  maximum  and  minimum, 
so  long  as  the  distance  xy  does  not  exceed  twice  the  range  of  visi- 
bility of  the  force  for  which  the  search  is  being  conducted.  It  does 
not  cover  as  great  a  sector  for  low  enemy-assumed  speeds  as  does  the 
independent  method. 

The  scouts  on  the  inner  arcs  steam  at  speeds  below  their  maximum 
if  the  group  is  homogeneous.  In  using  this  method  it  is  possible  to 
maintain  the  concentration  of  a  nonhomogeneous  force  by  placing 
the  faster  ships  on  the  outer  arcs  and  the  slowest  ship  nearest  to  the 
enemy's  point  of  departure.  If  the  slowest  ship  searching  the  lowest 
assumed  enemy  speed  can  not  cover  as  much  arc  as  the  faster  ships 
on  exterior  curves,  the  slowest  ship  must  be  made  the  guide. 

In  this  sketch  is  also  shown  the  method  of  retirement  toward  the 
enemy's  assumed  destination,  in  this  case  AMAMI. 
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The  scout  A,  the  guide,  retires  on  a  course  direct  for  AM  AMI,  not 
at  the  enemy's  assumed  speed,  but  at  a  speed  such  that  he  will  be  at 
daylight  on  the  enemy's  12-knot  position  circle  for  that  time. 

The  distance  from  position  A7  to  X  is  the  distance  the  enemy  would 
move  during  dark.  As  the  scout  moves  on  the  direct  course  to 
AMAMI  he  steams  A7  to  A8,  which  is  greater  than,  A7  to  X.  The 
points  X  and  A8  are  each  on  the  enemy's  position  circle  for  the  speed 
assumed. 

Scouts  B,  C,  D,  take  positions  at  daylight  at  the  intersection  of  the 
enemy  position  circles  for  their  respective  assumed  enemy  speeds, 
and  the  radius  A8  to  the  enemy's  point  of  departure. 

The  search  is  continued  from  this  radius  in  a  manner  similar  to 
the  search  on  the  day  previous.  The  scouts  are  at  this  time  too  far 
apart  (72  miles)  for  the  search  to  be  efficient  for  all  enemy  speeds 
between  the  maximum  and  minimum. 

CASE   II. 

(Sketch  11.) 

SECTOR  METHOD  TO  COVER  VARIATION  IN  ENEMY  TIME  OF  DEPARTURE. 

FORMING   THE   LINE. 

When  a  fixed  speed  is  assumed  for  the  enemy,  and  a  variation  in 
the  hour  of  departure  assumed,  the  scouts  form  on  a  radius  from 
enemy's  point  of  departure  at  distances  equal  to,  the  difference  in 
hours  between  enemy's  earliest  and  latest  times  of  departure,  multi- 
plied by  the  assumed  enemy  speed  and  divided  by  the  number  of 
spaces  between  scouts. 

Example  {Sketch  11). — Line  to  be  formed  at  daylight,  6  A.  M., 
2  August. 

Assumed  enemy  speed,  12|  knots. 

Assumed  time  of  departure,  between  10  A.  M.  and  4  P.  M.,  of  the 
previous  da}7. 

Number  of  scouts,  4 ;  number  of  spaces,  3. 

Distance  =   -\ —  =  -5-  =  25  miles. 

The  search  is  conducted  as  in  Case  I,  except  that  as  there  is  no 
variable  factor  in  this  equation,  this  distance  between  scouts  remains 
fixed,  and  therefore  the  speed  of  the  inner  scouts  should  be  such  as 
to  maintain  them  on  the  proper  radius  and  at  the  fixed  distance  from 
the  scout  next  farther  from  the  enemy's  point  of  departure. 

case  in. 

(Sketch  12.) 

SECTOR    SEARCH    AT    MAXIMUM   DISTANCE. 

In  the  second  form  above,  Case  II,  the  distance  between  scouts  re- 
mains constant.     In  case  the  enemy's  time  of  departure  was  not 
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known,  between  certain  limits,  the  distance  between  scouts  should  be 
made  a  maximum,  i.  e.,  twice  the  radius  of  visibility. 

In  Sketch  12  is  shown  a  group  of  scouts  using  this  method  at 
maximum  scouting  distance.  Notice  the  similarity  between  this 
and  a  line  of  scouts  using  the  search  from  ahead. 

This  form  is  the  closest  approach  to  the  method  of  search  from 
ahead  as  conducted  from  a  flank.  It  covers  the  widest  front  of  any 
method  of  using  the  retiring  search.  It  does  not  cover  as  great  an 
angular  distance  as  the  independent  or  patrol  methods.  It  does  not 
maintain  as  much  concentration  of  the  scouting  force  as  the  forms 
shown  in  Case  I  and  Case  II. 

CONDUCT    OF    SECTOR    SEARCH    DURING    UNFAVORABLE    VISIBILITY 

CONDITIONS. 

The  sector  method  is  a  method  in  which  the  movements  of  several 
scouts  are  coordinated.  Unfavorable  visibility  conditions,  which 
affect  one  or  more  of  the  scouts,  seriously  reduce  the  efficiency  of  such 
co-ordination. 

In  order  to  maintain  its  efficiency  the  scouts  must  retire  along 
the  radius  from  the  enemy's  point  of  departure  or  toward  the  as- 
sumed destination  during  unfavorable  conditions.  This  operation 
is  in  its  nature  the  same  as  in  the  search  from  ahead,  i.  e.,  retire  on 
enemy's  assumed  course  at  enemy's  assumed  speed,  the  enemy's  course 
being  assumed  as  the  radius  from  the  enemy's  point  of  departure, 
passing  through  the  scout's  position;  and  the  enemy's  speed  the 
speed  assumed  for  the  enemy  by  the  scouts. 

The  scout  encountering  fog  or  other  unfavorable  conditions  im- 
mediately changes  its  course  to  that  of  the  radius  through  the  enemy'j 
point  of  departure  and  reduces  its  speed  to  enemy's  assumed  speed. 

Upon  instructions  from  the  scout  commander,  the  line  is  re-formed 
on  the  scout  which  first  started  the  retirement. 

In  Sketch  12  is  shown  the  method  of  procedure  when  unfavorable 
weather  conditions  are  encountered. 

Scout  C  encountered  unfavorable  visibility  conditions  at  9  A.  M., 
changed  course  and  speed  as  indicated  above,  and  notified  the  scout 
commander  on  Scout  D.  Scout  D  immediately  changed  course  to 
regain  positions  on  Scout  C.  At  the  same  time  Scouts  A  and  B  were 
directed  to  retire  and  re-form  the  line  on  C.  By  noon  the  line  has 
been  re-formed  on  Scout  C. 

By  1.30  P.  M.  all  scouts  have  reported  conditions  favorable  and 
the  scout  commander  directs  all  scouts  to  continue  the  search  at  2 
P.  M.    The  courses  from  2  P:  M.  to  6  P.  M.  are  marked  A6,  A7,  etc. 

WHEN   TO  USE   SECTOR  METHOD. 

This  method  is  used  when  it  is  desirable  to  search  from  the  flank, 
and  the  number  of  ships  available  is  sufficient  to  cover  the  probable 
26051—16 7 
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inaccuracies  in  the  assumptions ;  or,  the  third  form,  to  cover  as  great 
an  area  as  possible  from  the  flank. 

The  third  form  may  be  used  to  cover  any  desired  area  by  assuming 
a  point  of  departure  and  an  enemy  speed  upon  which  to  base  the  op- 
eration; or,  when  the  scouting  force  is  nonhomogeneous  and  it  is 
desired  to  make  use  of  each  ship  to  the  maximum  of  its  speed. 

ADVANTAGES    OF    SECTOR   METHOD. 

The  sector  method  has  the  following  advantages : 

1.  Maintains  the  greatest  concentration  of  scouts  of  any  form  of 
the  retiring  search. 

2.  Permits  a  concentrated  scouting  line  even  with  a  non-homoge- 
neous force. 

3.  Affords,  by  extension  of  distance  to  the  maximum,  a  method  of 
covering  the  greatest  variation  in  enemy  assumed  speeds  or  times 
of  departure  when  using  retiring  search. 

It  has  the  following  disadvantages : 

1.  If  scouting  force  is  homogeneous,  it  does  not  make  use  of  the 
maximum  speed  of  all  scouts. 

2.  The  position  for  starting  the  search  is  usually  difficult  to  obtain.. 

3.  Eequires  high  speed  and  consequent  great  fuel  consumption. 

4.  Search  must  start  from  a  flank. 
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QUESTIONS    AND    ANSWERS SECTOR   METHOD. 

(Sketch  13.) 

Question  1.  A  group  of  4  scouts  is  to  start  a  sector  search  for  a 
force  which  left  port  36  hours  before  the  line  is  to  be  formed;  the 
scouts  are  directed  to  cover  enemy  speeds  10  to  13  knots. 

At  what  distance  from  the  point  of  departure  would  be  the  scout 
which  is  to  use  the  13-knot  assumption  at  the  time  the  line  is 
formed  ? 

Answer.  36X13=468  miles. 

Question  2.  How  far  apart  will  the  scouts  be  at  the  time  the 
line  is  formed,  6  A.  M.  ?  How  far  apart  at  10  A.  M.  ?  At  2  P.  M.  ? 
At  6  P.M.? 

Answer.  Scouts  assume  different  speeds,  13,  12,  11,  10. 

x=l,  y=36,  xy=36  miles  at  6  A.  M.=distance  apart. 

At  10  A.  M.,  x=l,  y=40,  xy=40  miles = distance  apart. 

At  2  P.  M.,  x=l,  y=44,  xy=44  miles = distance  apart. 

At  6  P.  M.,  x=l,  y=48,  xy=48  miles= distance  apart. 

Question  3.  Assuming  scouting  line  north,  the  course  to  be  changed 
three  times  during  the  day,  and  the  exterior  scout's  speed  as  20 
knots,  how  many  degrees  will  the  sector  search  cover  for  this  day  ? 

Answer.  An  angle  of  20|°  from  enemy's  point  of  departure  is 
covered  on  this  day. 

Question  4.  What  will  be  the  course  and  speed  of  the  inner  scout 
from  6  A.  M.  to  10  A.M.? 

Answer.  Course  307°,  speed  15  knots. 

Question  5.  A  group  of  4  scouts  is  to  start  a  sector  search  for  a 
force  whose  earliest  hour  of  departure  was  48  hours  before  the  line 
is  formed;  the  scouts  are  instructed  to  assume  enemy  speed  as  11 
knots,  and  to  search  the  area  for  a  variation  of  9  hours  between 
enemy's  earliest  and  latest  time  of  departure. 

How  far  apart  will  the  scouts  be  when  the  line  is  formed?  How 
far  at  10  A.  M.  ?    How  far  at  2  P.  M.  ? 

Answer.  Number  of  scouts,  4.    Number  of  spaces,  3. 

9/3=3  hours  variation  in  assumed  time  of  departure. 

Distance  apart  of  scouts,  33  miles. 

The  distance  is  maintained. 
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Question  6.  Assuming  the  speed  of  the  exterior  scout  as  20  knots, 
how  many  degrees  will  the  sector  search  cover  for  this  day? 

Answer.  An  angle  of  20^°  from  the  enemy's  point  of  departure  is 
covered  on  this  day. 

Question  7.  What  will  be  the  course  and  speed  of  the  interior  scout 
from  6  A.M.  to  10  A.M.? 

Answer.  Course,  304° ;  speed,  17  knots. 

Question  8.  If,  in  the  above  cases,  the  scouts  were  in  a  heavy  fog 
at  6  A.  M.,  what  would  be  the  procedure  in  each  case? 

Answer.  Case  I.  Retire  along  radius  from  enemy's  point  of  de- 
parture at  enemy's  assumed  speed.  S^IS  knots,  S2=12,  38=11, 
S4=10. 

Case  II.  Retire  along  radius  at  enemy's  estimated  speed.  All 
scouts  at  11  knots. 

Question  9.  A  group  of  4  scouts  at  COFFIN  BAY  is  directed  to 
search  by  the  sector  method  for  a  Blue  force  which  left  APRA, 
GUAM,  1  August  at  10  A.  M.,  assumed  maximum  speed  12  knots. 
The  scouts  leave  COFFIN  BAY  2  August  at  6  A.  M.  The  scout 
commander  decides  to  search  westward  from  line  bearing  north  from 
APRA,  and  to  cover  the  widest  possible  front.  How,  when,  and 
where  would  the  line  be  formed,  assuming  scouts  of  speeds  20,  19, 
18,  17? 

Answer.  If  the  line  is  formed  at  daylight,  the  17-knot  ship  can 
not  reach  the  interior  position.  We,  therefore,  have  3  choices  of  a 
method  of  procedure. 

(a)  The  3  northern  ships  can  start  the  search  at  daylight,  the 
southern  ship  proceeding  at  maximum  speed  along  the  radius  toward 
the  enemy's  point  of  departure  until  it  is  necessary  for  her  to  change 
course  to  arrive  at  her  position  for  10  A.  M. 

(h)  Place  a  faster  ship  to  the  southward. 

(c)  Delay  the  formation  of  the  line  until  8  A.  M. 

Course  (a)  causes  a  reduction  in  efficiency  for  the  first  3  hours  of 
search,  but  permits  the  line  to  be  .moved  to  the  westward  at  its  high- 
est speed  after  6  A.  M. 

Courses  (h)  and  (c)  reduce  the  angular  distance  covered  by  all 
scouts. 

Course  (a)  is  considered  the  best.     Method  shown  in  Sketch  13. 

On  the  second  day,  the  slowest  ship  will  have  to  be  used  as  the 
guide,  as  her  speed  is  insufficient  to  cover  an  arc  equal  to  that  covered 
by  the  exterior  scout  at  a  speed  of  20  knots. 

Question  10.  Draw  the  tracks  of  these  scouts  for  36  hours  after  the 
line  is  formed.    Assume  daylight  6  A.  M.  to  6  P.  M. 

Answer.  Tracks  of  scouts  are  shown  in  Sketch  13. 
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QUESTIONS  AND  ANSWERS SECTOR  METHOD.  103 

SEARCH   METHOD    EXERCISE    3. 

SEARCH   FROM    THE    FLANK— SECTOR   METHOD. 

Motives. — Exercise  in  the  conduct  of  search  operations.  Sector 
Method. 

Study  of  the  influence  of  fog  on  search  operations. 

General  situation. — War  exists  between  Orange  and  Blue.  Blue 
has  established  an  advance  base  at  AMAMI  O  SIMA.  After  an  in- 
decisive though  severe  engagement  off  SIMONOSEKI  the  Orange 
fleet  retired  into  the  inland  sea.    The  Blue  fleet  retired  to  AMAMI. 

On  30  March,  at  noon,  the  commander  of  an  Orange  raiding  force 
based  at  PORT  LLOYD,  BONIN  ISLANDS,  learned  that  a  Blue 
convoy  of  10  supply  ships,  with  stores  for  the  Blue  fleet,  left  APRA, 
GUAM,  on  30  March,  about  5.30  A.  M.,  escorted  by  a  division  of 
armored  cruisers  and  a  squadron  of  second-class  cruisers. 

The  commander  of  the  Orange  raiding  force,  consisting  of  2  battle 
cruisers  and  4  second-class  cruisers,  based  at  PORT  LLOYD, 
BONIN  ISLANDS,  decided  to  intercept  and  destroy  the  Blue  con- 
voy and  escort. 

Special  situation. — On  1  April,  at  5.30  A.  M.,  the  Orange  second- 
class  cruiser  division,  under  command  of  Rear  Admiral  OQ,  is  in  the 
position  indicated  by,  and  acting  under  the  following  orders  [extract 
from  campaign  order  No.  3]  : 

3.  (a)  Scouts  search  westward  from  line  bearing  zero  from  APRA,  assume 
enemy  speeds  eleven  to  nine  and  one-half.  Sector  method.  Scouting  speed 
twenty.  Assume  enemy  departure  thirty  March,  five-thirty  A.  M.  Start  search 
one  April,  five-thirty  A.  M. 

Required. — A  sketch  showing  the  track  of  each  ship  of  the  division 
from  1  April,  5.30  A.  M.,  to  3  April,  5.30  A.  M.,  with  a  note  of  each 
change  of  course  and  speed  and  reason  for  change,  under  the  follow- 
ing assumptions : 

ASSUMPTIONS  GOVERNING  SOLUTION. 

1.  Daylight,  5.30  A.  M.  to  6.30  P.  M. 

2.  Maximum  sustained  speed  of  second-class  cruisers  is  20  knots. 

3.  In  running  retiring  search,  course  is  to  be  changed  four  times 
during  daylight. 

4.  During  1  April  the  weather  is  fair  and  clear. 

5.  On  2  April,  8.45  A.  M.,  the  two  northern  ships  run  into  a  dense 
fog.  The  scout  commander  directs  the  division  to  retire  along  the 
radius  from  APRA. 

6.  On  2  April,  11  A.  M.,  the  fog  over  the  two  northern  ships  lifts 
and  the  weather  is  clear. 
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7.  On  2  April,  5  P.  M.,  the  squadron  commander  receives  the  fol- 
lowing radio  message : 

Okange  Raiding  Foece, 

BB-1,  Flagship, 
Lat.  Twenty-seven,  Long.  One  thirty-six. 
2  April,  4  P.  M. 
No  further  news  of  enemy.     Battle  cruisers  in  Lat.  twenty-seven,  Long.  One 
thirty-six ;  course  two  seventy ;  speed  twelve.    Will  retire  two  April,  six-thirty 
P.  M.,  toward  AMAMI. 

Scouts  retire  toward  AMAMI  during  night  second/third  April.  Continue 
search  on  three  April  by  present  method. 

[S]     ON, 
Vice  Admiral. 
SEARCH   METHOD    EXERCISE    3. 

SEARCH   PROM   THE    FLANK— SECTOR   METHOD. 

SOLUTION. 

(Sketch  14.) 

The  scouts  take  position  on  April  1  at  5.30  a.  m.  on  the  line  bear- 
ing 0°  from  APE  A.  The  northern  scout  at  the  meeting  point,  as- 
suming enemy  departure  March  30,  5.30  a.  m.,  speed  11  knots.  The 
other  scouts  are  at  meeting  points  for  enemy  assumed  speeds  10J,  10 
and  9J  knots. 

F-l  runs  a  retiring  search  curve  for  assumed  enemy  speed,  11 

knots,  changing  course  every  3J  hours.     The   other  scouts   direct 

their  course  and  speed  so  as  to  arrive  at  the  same  radius  from  APRAy 

at  the  same  time  as  F-l.    The  distance  between  scouts  at  daylight 

is  48  x  J =24  miles.    In  3J  hours  this  distance  should  increase  3J 

13 
x  %=-g=l§  miles.    As  the  scouts  arrive  at  each  radii  at  which 

changes  of  course  are  to  be  made,  their  distance  is  increased  by  If 
miles.    At  dark  the  scouts  are  24+4  (lf)=30J  miles  apart. 

They  retire  during  the  night  along  the  same  radius  from  APEA? 

but  increase  their  scouting  distance  during  the  night  by  -~   =  5 \  miles. 

At  daylight  the  search  is  resumed  in  the  same  manner.  At  8.45 
A.  M.  the  two  northern  scouts  encounter  fog  and  retire  along  the 
radius  from  APEA.  The  two  southern  scouts  when  informed  of 
this  movement  direct  their  course  to  regain  their  position  with  refer- 
ence to  the  leader.  When  the  fog  lifts,  the  two  northern  ships  notify 
the  scout  commander  and  he  directs  that  at  noon  the  search  be  con- 
tinued. 

At  dark  the  scouts  are  directed  to  retire  toward  AMAMI.     The 

guide,  F-l,  directs  course  and  speed  to  reach  a  position  on  course 

toward  AMAMI,  but  also  on  the  Blue  11-knot  position  circle  for 

daylight  3  April.    The  other  scouts  form  on  the  radius  to  APEA, 

96 
passing  through  the  position  of  the  guide,  scouting  distance  -^-=48 

miles.    The  search  would  be  conducted  as  on  the  previous  day. 
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CHAPTER  XI. 


THE  SEARCH  FROM  THE  FLANK  (CONTINUED). 
PATROL  METHOD. 
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CHAPTER  XL 

PATROL    METHOD 

OF   USING   THE    RETIRING    SEARCH. 

GENERAL. 

In  the  previously  described  methods  of  using  the  retiring  search, 
the  ships  of  the  groups  have  been  disposed  to  cover  enemy  speeds 
lower  than  the  enemy's  assumed  maximum,  or  hours  of  departure 
later  than  the  enemy's  assumed  earliest  hour  of  departure. 

This  disposition  of  the  scouts  limits  the  angle  of  enemy's  possible 
courses  searched  in  one  day,  to  that  which  could  be  covered  by  one 
scout  steaming  a  retiring  search  at  its  maximum  speed  under  the 
assumed  conditions  of  enemy's  maximum  speed  and  earliest  hour  of 
departure. 

There  will  frequently  be  cases  where  it  is  necessary  to  cover  an 
area,  for  the  assumed  conditions,  greater  than  that  which  can  be 
covered  by  one  scout. 

If  only  one  enemy  assumed  speed  is  to  be  examined,  the  most  effi- 
cient method  is  to  place  the  scouts  on  an  enemy  daylight  circle, 
on  different  radii,  at  distances  apart  such  that,  by  the  end  of  the  day, 
each,  except  the  one  on  the  flank  toward  which  the  search  curve  is 
run,  will  have  covered  the  area  between  the  radius  from  the  enemy's 
point  of  departure  through  its  initial  position,  and  that  through  the 
initial  position  of  the  next  adjacent  scout. 

In  this  method  the  scouts  only  cover  an  enemy  speed  near  to  the 
one  they  have  assumed.  The  dispersion  of  the  scouts  is  very  rapid. 
There  would  be  difficulty  in  reaching  the  positions  from  which  to 
start  such  a  search. 

Sketch  15,  page  108,  shows  4  scouts  disposed  to  cover  the  greatest 
possible  angular  distance  under  the  following  conditions:  Enemy 
force  leaves  APRA  30  hours  before  the  search  begins.  Search  begins 
at  daylight,  which  is  of  12  hours'  duration.  Enemy  speed,  12.  Scouts' 
maximum  speed,  20. 

This  idea,  covering  a  wide  area,  for  the  enemy's  maximum  as- 
sumed speed  led,  as  was  seen  in  Sketch  15,  to  the  disposition  of  the 
scouts  on  an  enemy  position  circle.  That  is,  at  the  time  the  search 
was  started  all  scouts  were  equally  distant  from  the  enemy's  point 
of  departure. 
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The  rapid  dispersion  of  the  scouting  force  and  its  small  efficiency 
for  conditions  other  than  the  one  enemy  speed  and  time  of  de- 
parture assumed,  in  using  the  above  method,  showed  that  it  was 
necessary  to  modify  the  method  to  make  it  of  much  practical  value. 
It  is  not  desirable  for  each  scout  to  run  a  retiring  search,  for  by 
doing  so  the  scouts  are  dispersed  and  also  forced  to  increase  their  dis- 
tance from  the  enemy's  point  of  departure. 
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The  investigation  to  determine  a  better  method  was  based  on  the 
following  as  desirable  conditions : 

The  scouts  are  to  cover  the  widest  possible  angle  for  the  assump- 
tions of  enemy  maximum  speed  and  earliest  hour  of  departure  con- 
sistent with  covering  as  many  other  assumptions  as  possible,  main- 
taining an  efficient  concentration,  and  retiring  the  scouts  the  least 
possible  distance. 

The  result  was  the  Patrol  Method  of  using  the  retiring  search. 
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Addendum  to  insert  (320)  at  2  103  Text  Book. 
(By  Commander  G.  J.  Rowcliff  ,U.S.iravy. ) 
I 
To  find  ;30int  p  where  Scout  B  picks  up  enemy  proceeding 
along  Oil, 


X 

%     pi    NVi 


Diagram  I 

A  scout  at  speed  S  starts  from  B  towards  A  (another  3eoutl 
to  sight  an  enemy  proceeding  from  0  to  M  (normal  to  &    ) 
r.   as,' 

let  R  -  radius  of  visibility. 


By  the  problem  BC  =  AO  =  Oil  a  R. 

AB  -  H  -f  ^  or  . 


After  leaving  B,  scout  proceeds 'to  P  and  sights  enemy, 
having  travelled  a   distance  z,  and  having  to  travel  x. 

The  enemy  has  travelled  a  distance  to  Q  3  y> 
(1)   At  this  point  x2  +  y2  =  R2   or  .x2  5  R2  -  y2  . 
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Wow  ±.   s  I 

v   ;: 


(H  z   =  v-. 

Prom  (2)  and  (3)  x  =  1|  -  Z|. 

prom  (1)  and  (3)  R2  -  y2  -     $-       (S-y): 
B 

Dividing  by  R  -  y. 
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2 

R  4-  y  =  If    (R_y) 

E2 

f4) 

Solving-   '  y  i   R(S2   -     E2).     = 
S2   +     E2 

From  (3)   and   (2)   y  J  ~  R|  -  : 

7 

S         (^(S2      -      E2  A         „   Rs 

1       \     s2  4    E2  7           Tf 

Solving:     'X  =  g   5ER 
S2+E2 

=  distance  travelled  by  enemy. 


'5)  From  (2)  z  5  R§  „  £,  SER  -  distance  travelled  by  scout. 
S  -S24E2  '   • 

(4)  and  (5)  give  the  points  at  which  scout  picks  up  enemy. 
^e*  dC       z   relative  bearing. of  enemy  from  scout,  , 
let  A   a  relative  bearing  of  snout  from  enemy. 
At  this  point;  '• 


R(S2  -  B^  ) 


Sin   <*- 

s  2 

X.. 

-    S-f  E2 

Sin  ^ 

.2    SER 

S  24-  E  2 

*>        ^ 
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Prom  this  point  scout  B  continues  to  advance,  closing  dis- 
tance from  enemy  until  a  point  p^  Is  reached  when  the  distance 
begins  to  increase;  and  scout  after  passing  this  point  p.,  never 
comes  any  closer  to  enemy,  -  ' 

The  above  applies  only  to  the  case  where  the  enemy. crosses 
the  line  of  scouts  on  a  normal  course  'and  holds  that  course. 

Example :- 

let  R  r  25;  S  =  30;  E  =  20. 

ThH  enemy  travels  before' being  caught 

y  =  R(^2  -  E2  )  =  9.23  m. 
.  S2  +  E2 

C3  =  £§  =  37.5  m, 

Time  =  %"5'  =  1'25  hr- 
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z  -  37.5  -  23*,1  =  14.4  m. 
.' .   Scout  B  picks  up  enemy  at  point  P  after  travelling  14,- 
miles  in  28.8  minutes. 

Thereafter  scout  B  closes  distance  until  P-^  is  reached,  and 
thereafter  the  distance  begins  to  open. 


To  find  point  p-j_  in  scout's  advance  at  which  he  is  closest 

to  enemy  running  from  0  to  M  at  speed  E, 


K//-        ^Vx 


Diagram  II 
At  this  point,  the  distance  P-.  Q^  Is  a  minimum,  onfl  the 
decrement.  1  P-j_  =  increment  IT  Q-j_. 
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Cos   _£     =     ^l     and 
St    ■ 

Sin  dC     a  QlH 

Sin   oC               2t 

Ccs  <£              LP1 
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3C 

(V)      •'.       yi     -      s 

So,  when  ratio  of  distance  to  be  travelled  by  scout  to  dis- 
tance travelled  by  enemy  is  inversely  as  their  speeds,  the  scout 
does  not  storten  the  distance-;,  but  on.  the  contrary,  the  enemy 
begins  to  draw  away. 

Now  let  T^  -  the  time  sccut  and  enemy  have  been  running, 
(6) 


y1    : 

ETX  and 

X1 

=  BO 

-   ST^ 

Prom 

(7)   and 

8) 

BTj                  s  ■ 

10-3%       -  1 

£% 

-   SfBOJ  , 

■  .S2 

Tl     '. 

*1  = 

S(BO)' 

a2  +  s2 

Prom 

(8)    x1-r 

BO 

--.s 

(    E2 

SfBO)        ' 

x1  + 

E1 

z 

BO 

a* 

= 

BO  - 

x1. 

z1'      =    BO 

- 

t* 

-;  s 

/sfBO) 

\e2  +.  S< 

r   S^(BO) 
E2  +  3~ 


(9) 


But  BO  s  £§ 

.*':  ■$  -  rs 


which  is  the  distance  the  Scout  rur.. 


from  origin  B  to  arrive  at  a  point  B-^  where  he  no  longer  accom- 
plishes anything  toward  closing  the  enemy  running  at  a  spoed  8 
from  0  to  OH  on  a  course  normal  to  the  line  of  scouts.  Example;- 
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25;  S  a  30;  B  =2D:   £g  -  57.5 

a  3''.  5 


(■90g°400);   37'5(l!)   =26  miles, 


fter  running  26  miles,  the  scout  accomplishes  nothing 
is  closing  this  particular  enemy. 

Ill  • 

Since,  as  shown  above,  Scouts  running  a  patrol,  spaced 
according  to  the  text  AB  =  R-f-5jjr,  no  longer  close  an  enemy 
crossing  the  line  normal  after  they  have  steamer  a  distance 


representor;  by  -^  j  — ? .)  ,  this  fact  ma1"  be  taken  aoL- 

\S2+  E2  V 

1   e  of  to  increase  the  distance  .-IB. 

Tfl  find  the  distance  from  A  to  B  at  v.'hich  the  scouts  ,may 
bo  spaced  and  yet  not  fail  at  speed  S  to  sight  an  enemy  pro- 
ceeding at  speed  3  from  0  to  M  on  a  course  normal  to  the  line 
of  scouts. 
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At  this  point  P-^,  the  distance  p]_  Qn  is  a  minimum  and 

tO  R. 
The  decrement  EP]_  =  increment  HQ^ 
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Substitute"  in    (10) 

■•       (5-l)2-f  x1   Zl  =   R2 


(13)   xi('.Ti4-  zl  )  =  R  2       ; 

Mov/  let  y1  '  -   tE;    z1      =   tS 
Prom    (10)    (xM.E    s  B2    -    (y    )2   - 
x1-     zJr2  t2  s"2 

x1  -f-    z1  =  /r2       -     t2   E2+  ts 
Substituting   in    (13) 


C/R2     -  t2E2)      (/r2        -        t2E2-}-tS) 


Solving 


Jy/S-   +     E* 
St  -  S2   R 


ft* 


+    £' 


E,/   S"    f     E~ 

Prom    (12)    xl  =    z1  2L     s 
S2 

(14).     -      k1  4-z1     =   KfS2+E2) 

E\/S-+   E2  : 

This   is    the   distance   scout  B,    in  motion,    can  cover   to   the 
front,      Scout  A.   in  motion,   can  cover  a  like  distance   to  the  rear, 
assuming  continuing  daylight,'      Assuming  however  that   they  are  on 
the   line   at  daylight,    they  can  be  spa'eed  apart  T?tRfS  4- E    ).     . 

Ey/  S;  +    E '    ' 
instead   of  R+— ■£;  miles   as   demonstrated  in   the   original   text. 
Example:- 

R  =   25;      S  z   30;      E  =    20. 
R-f  £|     r   25 -f  37.5     =   62.5  miles. 

We  have  now  found  that  these  scouts  could  have  been  spaced 
R(S:  +  2:) 


=  25  -f  45  =  70  miles. 

V/  S2  +   E: 
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This  distance  can  not  be  used  for  that  part  of  the  scouting 
line  which  is  retiring  from  the  point  of  origin  on  enemy  position 
circle.   It  can  be  safe  only  along  the  enemy  position  circle  arc 


(VWP/AAD  21  Feb.  1920) 
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PATHOL  IgTHOS. 
?a3es    109-  L20,    121. ) 


■ 
the   maxj  bet**.'  -. 

hod   of    fa  tiring    Search 
fa)    At  beginning   of  search  when  Scouts     i 

or:  En  cm  y  po  si  ti  on  circle. 

to 


let   r   =  Hadius   of  visibii  it**. 

s  -  Sneiny  speed    (assumed  maximum), 

3  =   Scouti ng  speed . 

XY  =  Enemy  position  circle. 

Suppose  L  and  B  are   two   adjacent  scouts. 

Bequired :   Distance  A3. 

0  is   the  nost  advantageous  Inei  en  be- 

inning   search.      At  this   time   Scout  A  covers   distance    r   to 

:o'ut  ust   not  be  so  far  from  0  that   he   -..ill  be  unable 

:h   point  0  before  Enemy  passes  outside    of  point  £1. 

Dhe   Enemy  can   po    from   0   to  a  in   r   hears.      In 

B  can    *o   r  x  3  miles, 
s 
efore:   AB   =   r    +  r_  x   S. 
s 
Note :-  as   Scout  3     loves    bo    ard 

\         .-,  t  which  Scout  3  will  be  nearer    ;o  the  E 

1   Ls    is  due  to    :    ■ 

jj  it   p    bhe   intersection  of  Scou  ; 

;he    Is  '•* 
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jrefore  if  Sccr   ' 

>,oint   g   ('21  ~   :"' ■    Scout    --   will  n0*  '"e   able  to  r^e 

-■i  Scout   is  between  points  2  --'-ir~  2 

rhis   missh  !;  be   t 

Ai    »iven   by  the   formula    ibove.     But  to  allow  fo  Le  er- 

•  i    j-tion  the    formula  AS  =  r  +  r  x  S  is   ua 
s 
theoretic 

(,  )    aftej    I  o:out£    h   ve  been  in  motion  for  a  time. 
M 

\ 


"'hen  Scout  A  ras  at   0  the    Ene  :>"   eon  !.c 

tide    of  distance   r  without  being  seen. 

Enemy  could    10    from  ST  to    0  in    r   h<,-ors.      In  this 

cout  A  con  Id    travel   from   0  to  A  =   r  ;:    a   miles. 

s 
As    in  Case    (a)    above,    Scout   B   covers   to    the    front     1   6'ii 


ce   once    in  motion   then  A   covi  rs    a  6  Li  tance    tc   his 

,1  ,-.  ■■    the   line  XY  =  r  x  S   and  B  covers    a  aistance    to  his 
s 
this    line    -   r-  x  3 . 
s 
ere fore,   A3  =  2r  x  S. 

(c)    In    the    deduction/  of   the   formulae   above    in   Case    f.) 
1        ■•  3   as:  Tied   that  tl 
the    line   of    scouts  by   r\c:  tine    the  .  . 

I     1  that  Bne  ■ 

'-    t    line . 


at    (1)    How    I0113   Scouts    must   be   in  motion  before  formula  in   (>), 

i.e.,    a   =  2r  x  S   is   effective,    and      (2)   How  far  the    Scouts   mast 

,-,,     :ormeci    outside  the   Enemy  position  circle    in  order  that  they 

■   be   placed    at  this   distance    (Srx  S). 

(1)    The   distance   by    (b)    =   Sr  ::   S. 
s 
The   distance   by    (a)    =   r    +■  r  x  S. 

The  difference    in  distance   between    adjacent   Scouts    in 

'   pes    (b)    and    fa)    is: 

(Zrx  S)    -  fr   +  r  x    S)    -   r   (S   -    1)    . 

This  represents  the   distanee   the    Scouts    must   t:   .vel   from 

the  beginning    of  search     before   formula    (b)    becomes   effective. 

(Fote:-    This  distance    is   represented  by    the   distance    ( 

C :-    in   diagram    fb).      This    is   the    increa.se   in   d-isfc.sn.ee    Scout V 

covers   to  the   re<ar  by  virtue   of  being    in  motion.) 

The  time  for   Scouts  to   run  this    distance   = 

r(S-l)   =r   (1-1)    . 
S     s  s        S 

(2)    The    distance    the    Scouts   must    be  formed   outside   Enemy 

position  circle    equals    the.   distance  Enemy  can  travel   in  the 

ti:  :    deduced    in    (l)    above,    i.e.,    in  r    (_1   -  _1)    hours.      This    is 

s       s 
r   (1  -   l)   x  s .=  r   {    1   -   s)    miles, 
s      y  s 

Hie    formulae   in   (a)    and    (b)    give   the  maximum  distances    at 

which    Scouts   should    be  placed.      Oiving    to   variation   in  radias 

of  visibi]  ity,    errors   of  navigation,    and    for  purposes    of  better 

concentration,    the    Scouts    should  be   spaced,    at    the    minimum   dis- 

+  a n c e   v.-' i i c h  circumstances   wi-1- 1  pe rm i t . 
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SEARCH  FROM  THE  FLANK  (CONTINUED) — PATROL  METHOD.    109 


PATROL  METHOD. 

In  order  to  cover  the  greatest  angle  it  is  necessary  to  place  the 
$  couts  on  an  enemy  position  circle,  covering  the  assumptions  as  to 
J  the  enemy's  highest  speed  and  earliest  hour  of  departure. 

If  the  scouts  remain  at  rest,  they  can  cover  a  distance  along  this 
position  circle  equal  to  60  times  the  number  of  scouts.    Sixty  miles 
is  assumed  as  twice  the  radius  of  visibility.     How  can  this  arc  be 
lcreased  by  the  movement  of  the  scouts  ? 

If  the  scout  at  one  flank  runs  a  retiring  search  for  the  assumed 
conditions,  the  arc  would  be  increased.  During  this  movement,  in 
accordance  with  the  desirable  conditions,  it  was  necessary  to  main- 
tain an  efficient  concentration.  If  the  other  scouts  steam  along  the 
line  as  formed  until  they  re  ^h  the  original  position  of  the  scout 
which  started  the  retiring  search  curve  at  daylight,  and  then  follow 
the  track  of  this  scout,  the  concentration  will  be  maintained,  and,  as 
no  force  can  pass  through  this  line  of  scouts  undetected,  the  line  be- 
tween the  first  and  last  scouts  will  be  held.  This  method  covers 
some  assumptions  as  to  lower  enemy  speeds  or  later  hour  of  de- 
parture. It  does  not  retire  the  scouts  more  than  is  required  to  keep 
one  scout  at  the  proper  distance  from  the  enemy's  point  of  departure. 

DISTANCE  APART  OF   SCOUTS. 

(Diagram  4.) 

The  movement  of  the  scouts  along  the  line  passing  through  the 
position  of  the  adjacent  scout  is  found  to  have  an  effect  on  the  dis- 
tance at  which  the  scouts  can  be  placed  and  be  effective. 

DIAGRAM  4. 



Scout's  speed,  20. 
Enemy  speed,  15. 
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\ 

\ 


1 
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For  consideration  of  this  distance  one  scout  only  will  be  used. 


110  SERVICE   OF   INFORMATION   AND   SECURITY. 

Suppose  the  line  XY  to  be  a  portion  of  the  position  line  or  circle 
upon  which  the  scouts  are  disposed.  The  enemy  force  is  on  this  line 
at  point  A. 

The  enemy  at  A  is  moving  north  on  the  line  AC,  at  15  knots  speed. 
With  successive  points  on  this  line  marked  1,  2,  3,  etc.,  as  centers, 
describe  arcs  of  30-mile  radius,  cutting  line  AB,  the  course  of  the 
scout,  in  positions  1,  2,  3,  etc.  As  the  enemy  moves  farther  and 
farther  from  point  A,  the  distance  between  successive  points  of  in- 
tersection of  the  circle  of  visibility  with  the  line  AB  increases.  Be- 
tween points  6  and  7  this  distance  is  slightly  less  than  the  distance 
covered  by  the  scout  in  the  same  interval  of  time.  Between  points 
7  and  8  the  distance  is  slightly  greater.  The  circle  drawn  with  point 
7  as  a  center  has  a  radius  equal  to  scouts'  movement  in  one  interval. 
When  the  enemy  was  in  position  7,  the  velocity  of  this  intersection 
of  the  position  circle  with  the  scout's  course  was  about  equal  to  the 
scout's  speed. 

If  the  scout  is  to  see  the  enemy,  he  must  arrive  at  point  7  on  line 
AB  by  the  time  the  enemy  has  arrived  at  point  7  on  the  line  AC. 
Point  9  on  this  line  would  be  at  the  intersection  of  the  visibility 
circle  with  line  AC. 

7     30 
In  moving  from  point  A  to  point  7,  the  enemy  has  taken  ^  X  ^ 

7     30 
hours.    The  scout  could  have  steamed  in  the  same  time  7^  X  t^  X  20  = 

y    15 

31.1  miles,  but  point  7  is  18  miles  from  point  A. 

The  scout  could,  therefore,  have  been  18+31.1=49.1  miles  from  A 
when  the  enemy  was  at  A,  and  still  have  seen  the  enemy  at  point  7. 
This  is  not  quite  the  maximum  distance,  but  indicates  how  it  would 
be  determined. 

The  maximum  distance  is  determined  by  the  formula : 

n  ,         S       .  r 

Uot.  a=        sin.  a  =  — 

s  c 

In  the  above  case,  c=50  miles. 

This  distance  may  be  determined  graphically  as  follows: 

(Diagram  5.)  c 

Let  S=speed  of  scout;  s=speed  of  enemy;  r=radius  of  visibility; 
c=AB;  d=distance  between  scouts. 

Lay  off  AX  proportional  to  s;  AY  proportional  to  S.  Join  XY. 
Draw  in  the  circle  of  visability,  radius  r,  center  at  A.  Draw  a  tan- 
gent parallel  to  XY.  AB  is  the  distance  the  scout  can  be  from  A 
when  the  enemy  is  at  A.    This  is  c. 
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MATHEMATICAL  CALCULATION  OF  C. 
20 


Cot.  <*  = 


15 


Sin.  a=  T 


r  30 


sin.  a     sin.  a 
c  =  50,  miles. 


log.  20  =  1.30103 
log.  15  =  1.17609 

cot.  a  =    .12494 

sin.  a  =9.77814 
log.  30  =  1.47712 
sin.  a  =9.77814 
log.  c  =1.69898 
c   =50. 


We  have  only  considered  the  scout  approaching  the  enemy  after 
the  enemy  has  passed  the  scouting  line.    The  preceding  scout  would 


DIAGRAM  Si 


S*!5 


have  covered  the  same  distance  to  the  rear,  if  darkness  had  not 
obscured  the  enemy.  At  daylight  the  other  scout  can  cover  but  30 
miles  in  rear,  so  the  distance  between  scouts  at  daylight  and  dark 


must  not  be  in  excess  of  r  +  c,  where  c  = 


cot.  <*  =  -■ 

sin.  a  s 


In  the  above  case,  d=30+50,  or  80  miles. 

The  above  formula  extends  the  distance  to  a  maximum  and  makes 
no  allowance  for  errors  in  navigation,  so  in  practice  a  reduced  dis- 
tance is  advisable. 
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The  formula  used  in  practice  is  simpler,  and  is  enough  inside  the 
theoretical  maximum  to  allow  for  probable  errors. 

The  formula  for  obtaining  the  distance  between  scouts  when  form- 
ed on  the  position  line  or  circle  is  as  follows : 

g 

d  =  r  +  rX-. 

s 

Substituting  the  values  of  the  previous  example,  we  obtain 

20 
d  =  30  +  30X-r=70  miles  instead  of  80,  the  theoretical  maximum. 

In  this  form  of  search,  then,  the  scouts  are  formed  on  a  line,  most 
/  usually  a  position  circle  for  enemy  maximum  speed  and  earliest  hour 
of  departure,  at  distances  not  exceeding  that  determined  by  the 
formula  above.    The  scout  on  one  flank  runs  a  retiring  search  curve 
for  the  enemy's  assumed  maximum  speed  and  earliest  hour  of  de- 
5<J      parture.    The  other  scouts  follow  the  leader  at  the  same  speed,  each 
scout  passing  through  the*  original  position  of  the  scouts  nearer  the 
>  iUmli,  and  following  the  search  curve  run  by  the  leader  after  reach- 
ing the  point  of  origin. 

In  Sketch  16,  the  scouts  are  formed  on  the  arc  of  a  position  circle, 
drawn  with  the  assumptions  of  the  enemy's  earliest  hour  of  depar- 
ture and  maximum  speed,  and  cover  an  arc  AB,  equal  in  length  to 
(n-l)Xd+2r,  when  n=number  of  scouts  and  d=distance  obtained 
by  the  formula. 

d  =  r  +  (rX-J=,  in  this  case, 

d  -  30  +  (SO  X  ^~)  =  78  miles. 

The  scout  A  runs  a  retiring  search  to  the  westward,  using  the  as- 
sumed conditions  upon  which  the  original  position  circle  was  based. 
At  dark,  he  arrives  at  X.  During  the  day,  the  sector  a  has  been 
searched  for  the  assumed  conditions.  This  sector  includes  that 
which  is  seen  from  the  ship  at  daylight  and  dark. 

As  scout  A  has  just  arrived  at  X  at  dark,  and  as  scout  B  left  B 
at  daylight,  the  angle  between  radii,  tangent  to  the  scouts'  visibility 
circles  at  these  times,  has  been  examined  for  speeds  and  times  of  de- 
parture near  the  assumed  condition  only. 

As  the  scouts  following  A  have  efficiently  maintained  the  line  XB' 
during  the  day,  the  interior  sectors  have  been  covered  for  some  vari- 
ations in  the  enemy's  speed  or  time  of  departure. 
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In  Sketch  16,  the  scouts  have  been  formed  on  a  position  circle 
assuming  the  enemy  to  have  left  APE  A  on  1  August,  10  A.  M.,  maxi- 
mum speed  12J  knots. 

The  sector  covered  for  this  assumption  is  the  angle  a.  For  a  scout's 
speed  of  20  knots  this  sector  is  98°. 

In  this  case,  what  is  the  sector  covered  for  the  same  hour  of  de- 
parture, but  an  assumed  enemy  speed  11  knots? 

First,  determine  at  what  time  the  enemy  moving  at  11  knots  would 

arrive  at  the  position  circle  AB.     This  circle  was  drawn  with  a 

radius  20X124-250  miles.    At  11  knots,  the  enemy  would  reach 

250 
this  circle   jj =22.72  hours  after  1  August,  10  A.  M.=2  August, 

8.45  A.  M. 

What  distance  to  the  eastward  along  this  position  circle  is  covered 
for  this  assumption  at  8.45  A.  M.? 

The  eastern  scout  is  in  position  D  at  this  time.     The  visibility 

distance  covered  to  the  rear  is  r  X  -,  for  a  radius  of  visibility  of  30 

s 

20 
miles;  this  equals  30 Xt^j  =54.5  miles. 

A  radius  from  APR  A  joining  a  position  54.5  miles  on  the  circle  to 
the  eastward  of  the  eastern  scout's  position  at  8.45  A.  M.  is  the 
eastern  limiting  radius  of  this  sector. 

To  find  the  western  limiting  radius,  draw  a  position  circle  for 
dark,  6  P.  M.,  using  the  11-knot  assumption.  A  radius  joining  APR  A 
and  the  point  of  intersection  of  this  position  circle  with  the  visibility 
circle  of  the  scout  nearest  this  positon  at  dark,  is  the  limiting  radius 
to  the  west.  The  angle  between  these  limiting  radii,  /?,  is  the  sector 
covered  for  11  knots,  in  this  case  79 J°. 

SUMMING   UP WHEN   AND    HOW   TO    FORM   THE   LINE. 

The  line  is  formed  on  a  position  circle  for  the  enemy's  assumed 
maximum  speed  and  earliest  hour  of  departure,  or  other  line  limiting 
the  enemy's  position  for  the  time  at  which  the  line  is  formed. 

WHERE    TO    FORM   THE    LINE. 

The  line  should  be  formed  toward  one  flank  of  the  area  to  be 
searched,  and  the  retiring  search  curve  run  toward  the  other  flank. 

The  line  should  be  formed  during,  or  at,  daylight  on  the  first- 
position  line  or  circle  in  the  desired  area  on  which  all  scouts  can 
reach  their  assigned  positions. 

CONDUCT    OF    THE    SEARCH. 

The  scout  on  one  flank  of  the  line  starts  a  retiring  search  for  the 
assumed   conditions.     The   other   scouts   steam   at  the   same  speed 
26051—16—8 
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toward  the  original  position  of  this  flank  scout.  This  position  is 
called  the  "Point  of  origin,"  as  it  is  the  position  from  which  the 
search  curve  is  started. 

Each  scout,  except  the  flank  scout,  steams  on  chords  of  the  position 
circle,  passing  through  the  original  positions  of  all  scouts  between 
it  and  the  point  of  origin,  and,  after  reaching  the  point  of  origin, 
follows  on  the  search  curve. 

UNFAVORABLE  CONDITIONS. 

In  case  of  unfavorable  visibility  conditions  during  the  day  scouts 
encountering  such  conditions  retire  on  the  radius  from  the  enemy's 
point  of  departure  passing  through  their  own  position,  notify  the 
scout  commander,  and  continue  the  retirement  on  this  course  until 
they  have  received  orders  designating  a  ship  upon  which  the  line  is 
to  be  reformed. 

Upon  receiving  information  of  the  retirement  of  a  scout  the  com- 
mander directs  all  scouts  to  reestablish  theiine  on  the  scout  which 
first  started  the  retirement. 

In  retiring  at  night  the  commander  directs  the  course  and  speed 
to  be  used,  unless  a  new  line  is  designated.  Usually  all  scouts  retire 
on  parallel  courses  at  equal  speeds  in  order  to  maintain  them  on 
the  proper  bearing  and  at  the  proper  distance. 

When  no  information,  positive  or  negative,  is  available,  the  course 
for  retirement  is  usually  the  radius  from  the  point  of  departure 
passing  through  the  dark  position  of  the  leader,  i.  e.,  the  scout  which 
first  started  the  search  curve.  See  Sketch  16(1).  This  course  may 
be  varied  to  retire  toward^  the  enemy's  assumed  destination  as  has 
been  explained  in  discussions  of  other  forms  of  retiring  search.  See 
Sketch  16(2).  It  may  often  be  desirable  to  form  a  new  line  based 
upon  the  negative  information  obtained  by  the  previous  day's  search, 
or  on  other  limiting  conditions  which  affect  the  choice  of  area  to  bft 
searched. 

USE    OF    THE    PATROL    METHOD. 

The  principal  advantages  in  the  use  of  this  method  have  been 
stated  as  follows : 

1.  To  cover  a  wide  sector  for  the  assumed  maximum  speed  or 
earliest  hour  of  departure  of  an  enemy  force. 

2.  To  maintain  an  efficient  concentration. 

3.  To  cover  some  reduction  in  the  enemy  assumed  speed  or  later 
hour  of  departure. 

In  addition  to  these  advantages,  it  has  two  uses  which  often  make 
it  desirable: 
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(a)  To  cover  some  possible  courses  and  speeds  of  the  enemy  while 
taking  up  a  position  for  the  use  of  the  search  from  ahead ;  used  when 
the  scouts  are  on  the  flank  of  the  line  they  are  to  cover. 

(b)  To  search  areas  where,  if  the  enemy's  speed  is  much  below 
the  maximum,  the  discovery  of  the  enemy  is  not  essential.  This 
latter  case  occurs  in  problems  where  the  conditions  require  the  enemy 
to  arrive  at  some  known  destination  by  a  certain  known  or  assumed 
time,  such  as  the  relief  of  a  port  threatened  by  military  operations ; 
the  junction  with  a  force  in  a  known  position;  the  supply  of  a 
base,  etc. 

CASE     (a). 
(Sketch  17.) 

A  group  of  4  Orange  scouts  in  latitude  23°  N.,  longitude  142°  55' 
E.,  bound  for  the  vicinity  of  GUAM  as  an  observation  force  learns 
on  2  August  at  5  P.  M.  that  a  Blue  convoy  sailed  from  APKA  1 
August,  10  A.  M.  Maximum  speed,  12  knots.  This  group  is  directed 
to  search  the  direct  route  APKA-AMAMI. 

The  scout  commander  finds  his  earliest  meeting  point  with  the 
enemy  force  is  during  darkness.  The  earliest  time  at  which  he  can 
form  a  line  for  the  use  of  the  search  from  ahead  is  about  3  August, 
4  P.  M. 

The  scout  commander  decides  to  cover  the  area  to  northeastward 
of  the  direct  course  while  taking  position  for  the  search  from  ahead, 
by  running  a  patrol  search  on  3  August  and,  during  the  night  of 
3  August,  retire  to  a  position  for  using  the  search  from  ahead. 

The  scouts  are  accordingly  formed  on  3  August,  6  A.  M.,  on  the  arc 
of  the  enemy's  position  circle,  the  western  scout  in  a  position  as 
far  west  on  the  circle  as  it  can  steam  during  the  night.  The  scouts 
are  placed  60  miles  apart.  This  distance  could  be  greater,  but  such 
increase  in  distance  would  much  delay  the  formation  of  the  line  for 
the  search  from  ahead  on  4  August. 

At  daylight  the  western  scout  starts  the  retiring  search  to  the 
westward.  The  other  scouts  follow  on  chords  of  the  arc,,  passing 
through  all  original  positions  between  them  and  the  "point  of 
origin " ;  after  reaching  the  "  point  of  origin,"  they  follow  on  the 
search  curve. 

On  3  August,  at  dark,  the  scouts  retire  to  form  a  line  for  the  use 
of  the  search  from  ahead.  The  northern  scouts  can  not  reach  the 
desired  positions  by  daylight,  but,  as  they  have  retired  at  more  than 
12  knots,  the  enemy's  assumed  maximum  speed,  they  feel  sure  the 
enemy  has  not  passed  them.  They  take  up  positions  on  the  proper 
lines  and  wait  until  the  time  at  which  they  should  be  in  that  position ; 
they  then  move  to  the  front  at  the  assigned  scouting  speed  for  the 
day. 
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CASE     (b). 
(Sketch  18.) 

SEARCH   METHOD    EXERCISE    4. 

SEARCH  FROM  THE  FLANK PATROL  METHOD. 

Motives. — Exercise  in  the  conduct  of  search  operations. 

Patrol  method. 

Use  of  limiting  ellipse. 

General  situation. — War  exists  between  Orange  and  Blue.  Blue 
has  established  an  advance  base  at  AMAMI  O  SIMA.  After  an  in- 
decisive though  severe  engagement  off  SIMONOSEKI,  the  Orange 
fleet  retired  into  the  INLAND  SEA.  The  Blue  fleet  retired  to 
AMAMI. 

On  27  March  the  Orange  Navy  Department  learned  that  a  Blue 
expeditionary  force  of  10,000  troops  in  10  transports  escorted  by 
6  armored  cruisers  of  the  CALIFORNIA  class  and  a  squadron  of 
second-class  cruisers  had  been  assembled  at  APEA.  It  has  been 
rumored  that  Blue  intends  seizing  POET  LLOYD  in  the  BONIN 
ISLANDS.  An  Orange  advance  base  detachment  of  sufficient 
strength  to  hold  POET  LLOYD  was  directed  to  occupy  that  port. 

A  raiding  force  consisting  of  4  battle  cruisers  at  KUEE  and  4 
second-class  cruisers  at  POET  LLOYD  was  directed  to  intercept 
and  destroy  the  Blue  convoy. 

Special  situation. — On  30  March,  at  noon,  the  raiding  force  com- 
mander receives  the  following  radio  message : 

Orange  Navy  Department, 
Tokio, 

March  30,  10  a.  m. 
Blue  convoy  of  ten  transports  with  ten  thousand  troops  sailed  from  APRA, 
thirty  March,  five-thirty  A.  M.    Our  advance  base  detachment  will  secure  PORT 
LLOYD  by  two  April,  noon. 

Operate  to  destroy  Blue  convoy,  guarding  PORT  LLOYD  until  assured  of  its 
defense  by  advance  base  detachment. 

O.  O.  O. 

At  the  time  this  message  is  received,  the  raiding  force  is  disposed 
as  follows : 

Battle  cruisers  in  Lat.  22°,  Long.  143°. 

Second-class  cruisers  on  scouting  line;  270°. 

F-l,  western  ship,  in  Lat.  19°,  Long.  144°. 

Distance,  60  miles. 

Course,  180°. 

Speed,  15  knots. 

Required. — Plan  of  search  for  31  March  and  1  April  under  follow- 
ing assumptions : 

Only  the  4  second-class  cruisers  to  be  used  in  the  search. 
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Search  to  be  conducted  by  Patrol  Method. 

Maximum  sustained  speed  of  second-class  cruisers  is  18  knots. 

Maximum  assumed  speed  of  Blue  transports  is  12  knots. 

Daylight  5.30  A.  M.  to  6.30  P.  M. 

Time  required  for  radio  messages,  one-half  hour. 

PATROL    METHOD. 

SOLUTION. 

(Sketch  18.) 

From  the  disposition  of  the  scout  division  at  the  time  the  informa- 
tion of  Blue's  departure  is  received,  it  is  evident  that  no  daylight 
contact  can  be  made  with  the  Blue  force  earlier  than  daylight  31 
March.  The  scouts  should  be  placed  on  the  enemy's  daylight  circle, 
using  as  Blue's  speed  his  assumed  maximum,  12  knots. 

Orange's  instructions  require  him  to  guard  PORT  LLOYD  until 
assured  of  its  defense  by  the  advance  base  detachment,  which  force,  it 
is  assumed,  will  secure  PORT  LLOYD  by  2  April,  noon.  The 
Orange  scouts  must,  therefore,  search  the  area  from  which  Blue  can 
arrive  at  PORT  LLOYD  before  2  April,  noon.  After  this  area  is 
exhausted,  the  search  may  be  continued  to  the  westward. 

From  the  time  of  Blue's  departure  from  APRA,  30  March,  5.30 
A.  M.,  until  2  April,  noon,  is  78 J  hours  and,  at  12  knots,  Blue  could 
steam  942  miles  during  this  time. 

An  ellipse  with  a  major  axis  of  912  miles  and  focii  at  APRA  and 
PORT  LLOYD  will  indicate  the  limits  within  which  Blue  must 
move  to  threaten  PORT  LLOYD. 

This  ellipse  is  constructed  on  the  chart  as  follows  : 

Compute  the  distance  the  Blue  force  can  steam  at  its  maximum 
speed  between  the  time  of  its  departure  from  APRA  and  the  time  at 
which  the  advance  base  detachment  will  have  secured  PORT 
LLOYD. 

In  this  case  78^  hours  X 12  knots=942  miles. 

Lay  off  this  distance  on  the  chart,  using  the  scale  for  the  middle 
latitude. 

Put  two  pins  in  a  string  at  such  distance  apart  that  when  the 
string  is  taut  between  the  pins,  one  pin  is  at  each  end  of  this  line. 

Place  the  pins,  one  at  the  enemy's  point  of  departure  and  one  at 
the  point  to  be  guarded.  The  string  will  now  be  slack.  Place .  a 
pencil  point  inside  the  string  and  move  to  one  side  until  the  string 
is  taut.  Now  move  the  pencil  to  all  positions  that  can  be  reached 
with  the  string  taut.  The  line  described  by  the  pencil  point  will  be 
an  ellipse. 

This  ellipse  is  called  the  "limiting  ellipse,"  for  it  describes  the 
limits  of  the  area  in  which  the  Blue  can  move  and  arrive  at  PORT 
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LLOYD  by  the  time  the  advance  base  detachment  has  secured  the 
base. 

At  31  March,  5.30  A.  M.,  Blue  can  not  be  more  than  24X12=288 
miles  from  APE  A.  This  limit  is  the  daylight  position  circle  de- 
scribed with  APRA  as  a  center  and  288  miles  as  a  radius.  This  circle 
can  be  reached  by  all  scouts  by  daylight  31  March. 

In  order  to  threaten  PORT  LLOYD,  Blue's  distance  from  PORT 
LLOYD  at  this  time  must  not  exceed  (78J— 24)  12=541X12=654 
miles.  A  circle  described  with  PORT  LLOYD  as  center  and  654 
miles  as  a  radius  will  indicate  this  limiting  distance. 

The  intersection  of  these  two  circles  forms  a  lune-shaped  area 
within  which  Blue  must  lie  at  daylight,  31  March,  if  he  is  in  position 
to  threaten  PORT  LLOYD. 

The  patrol  method  has  been  directed.  The  principal  points  to  be 
considered  in  forming  the  line  are : 

(1)  The  scouting  distance. 

(2)  The  position  of  the  eastern  scout. 

The  distance,  which  may  efficiently  separate  scouts  placed  upon 

the  daylight  circle,  is  given  by  the  formula  d=r  +(rx-)  where 

d= distance,  r=range  of  visibility  of  the  smoke  of  the  force  searched 
for,  s=the  speed  of  the  force  searched  for,  and  S= speed  of  the 
scouts.    Applying  this  formula  we  have : 

Distance  =  30  +  (30 Xyf)  18  =  30  +  45  =  75  miles. 

To  find  the  position  of  the  eastern  scout  two  points  must  be  con- 
sidered : 

(1)  The  scout  must  be  as  far  east  as  the  intersection  of  the  limit- 
ing ellipse  with  the  Blue  maximum-speed  position  circle. 

(2)  The  eastern  scout  must  be  so  far  to  the  eastward  that  Blue 
can  not,  during  the  movement  of  this  scout  to  the  westward,  pass  to 
the  eastward  of  the  circle  of  visibility  of  this  scout  and  arrive  at 
PORT  LLOYD  before  2  April,  noon. 

If  with  PORT  LLOYD  as  a  center,  arcs  are  swung  cutting  the 
Blue  daylight  curve,  upon  which  the  scouts  are  to  be  formed,  with 
radii  equal  to  Blue's  limiting  distance  from  PORT  LLOYD  at  the 
end  of  each  3J-hour  period,  we  locate  the  most  easterly  position  that 
Blue  can  occupy  along  the  daylight  curve  at  the  corresponding  time 
and  be  in  position  to  threaten  PORT  LLOYD. 

If  F-4,  the  eastern  scout,  while  moving  to  the  westward  along  the 
circle  should  move  too  fast,  it  would  be  possible  for  the  Blue  force 
to  arrive  at  position  B  at  8.45  A.  M.,  or  at  point  C  at  noon,  and 
changing  course  for  PORT  LLOYD,  at  maximum  speed,  Blue  could 
arrive  by  the  time  PORT  LLOYD  is  secured. 


SEARCH  FROM  THE  FLANK  (CONTINUED) PATROL  METHOD.    119 

F-J4.  must,  then,  be  so  placed  that  point  A  is  visible  at  daylight  and 
must  move  to  the  westward  only  such  distance  that  the  visibility 
distance  covered  to  the  rear,  extends  beyond  any  point  which  Blue 
could  occupy  at  the  time,  and  arrive  at  POET  LLOYD  by  2  April, 
noon. 

The  points  of  intersection  of  the  limiting  circles  from  POET 
LLOYD  with  the  position  circle  upon  which  the  scouts  are  formed, 
moves  from  A  to  B  in  3|  hours,  a  distance  of  50  miles.  From  B  to 
C  in  3^  hours,  a  distance  of  57  miles.  From  C  to  D  in  3J  hours,  a 
distance  of  113  miles.  S^>^ 

The  scout  F-Jf  moves  in  3 J  hours  45  miles. 

The  visability  distance  covered  to  the  rear  is,  at  daylight,  but  30 

miles,  but  after  the  search  has  been  in  progress  for  about  an  hour  the 

3  j.    xi  S    .      .,  .  30X20     ._      .-. 

distance  covered  to  the  rear  is  rX-»  m  this  case  — ^ —  =50  miles. 

S  \.L  y'   4j 

If,  then,  at  8.45  A.  M.  and  at  noon,  the  scout  7J  is  not  more  than-50- 
miles  to  the  westward  of  the  points  B  and  C,  respectively,  the  search 
will  be  efficient.  As  the  scout  is  to  move  at  Q§  knots,  its  position  at 
daylight  must  be  such  that  it  will  not  be  to  the  westward  of  these 
intersections  more  than-dO-miles  at  the  time  corresponding  to  the 
intersection.  ;'  v 

In  this  problem  there  is  no  particular  advantage  in  disposing  the 
line  of  scouts  as  far  as  possible  to  the  westwaid.  The  factor  of 
safety  has  been  taken  to  the  eastward;  that  is,  it  has  been  assumed 
that  the  position  of  the  eastern  scout  should  be  such  as  to  exactly 
correspond  with  point  C  at  noon  (this  is  the  point  at  which  the 
movement  of  the  intersection  becomes  more  rapid  than  the  movement 
of  the  scout),  the  original  position  for  F-Jj,  would,  therefore,  be  ISO-" 
miles  (3iX2X^);to  the  eastward  of  point  C  along  the  circle. 

The  area  within  which  Blue  is  dangerous  and  within  which  he  may 
lie  undetected  is,  at  dark,  inclosed  between  the  limiting  circles  for 
G.30  P.  M.  from  APEA  and  POET  LLOYD  and  the  line  of  scouts 
from  F-l  to  F-i. 

The  scouting  line  must  be  retired  during  the  night  to  cover  any 
movement  of  Blue  from  this  area  toward  the  BONIN  ISLANDS, 
and  F-l  must  occupy  a  position  on  the  Blue  maximum-speed  position 
curve  for  daylight  1  April. 

Sketch  18  shows  the  method  of  search,  the  retirement  during  the 
night,  and  the  search  operation  for  1  April. 

At  daylight  1  April  the  line  has  been  re-formed  in  such  a  position 
that  an  enemy  force  to  the  southward  of  the  line  of  scouts  at  dark 
31  March  can  not,  at  12  knots,  be  to  the  northward  of  the  line  of 
scouts  at  daylight  1  April. 

The  search  is  continued  to  the  westward,  on  the  assumption  that 
Blue  is  bound  for  some  port  farther  west,  the  areas  from  which  Blue 
could  threaten  POET  LLOYD  having  been  exhausted  by  the  scouts. 


120  SERVICE   OF   INFORMATION  AND  SECURITY. 

METHOD    OF   FORMING   THE   LINE 

IN  ORDER  TO  INCREASE  DISTANCE  AT  WHICH   SCOUTS   MAY  BE  EFFECTIVE. 

In  some  instances  where  the  area  to  be  searched  is  large  and  the 
number  of  scouts  small,  it  may  be  desirable  to  use  a  distance  between 
scouts  greater  than  that  given  by  the  formula 

S 
r  +  rX-  =d. 

s 

In  the  examination  of  the  distance  that  could  be  covered  by  the 
scouts  when  formed  on  a  position  circle,  it  was  found  that  in  practice 
this  formula  assumes  that  each  scout  covered  a  distance  r  to  the  rear 

S 
and  a  distance  rX-  ahead  of  it. 

s 

It  can  be  shown  that  after  the  scouts  have  been  under  way  on  the 

scouting  line  more  than  a  short  time  interval,  they  would  be  effective 

g 

at  a  distance  2rX-. 

s 

How  can  the  line  be  formed  to  take  advantage  of  this  maximum 
distance  ? 

S     ^  ^   20 
Let  AB  =  this  maximum  distance.    2r  X  -  =  1$  X  ^  =  80    miles.     A 

s  io 

scout  at  A  can  cover  30  miles  to  the  rear.    The  line  must  be  so  formed 

that  scout  B  can  cover  50  miles  ahead. 

30  miles.  50  miles. 

A x — B. 

AB  =  2rX-  =  60X^  =  80  miles.     80-30  =  50. 
s  io 

50 
The  scout  moves  50  miles  in  ~~  =  2J  hours. 

In  2^  hours  the  enemy  can  move  2.5X15=37.5  miles.  The  line  of 
scouts  must  be  formed  outside  of  the  enemy  position  circle  37.5— r= 
37.5-30.0=7.5  miles. 

In  view  of  the  increased  distance  at  which  the  scouts  are  operating, 

the  search  becomes  ineffective  one-half  hour  (  -^= — ^  )  before  dark. 

V  15  mi  / 

That  is,  the  search  should  be  continued  until  dark,  but  in  retiring  the 

line  for  the  night,  it  should  be  retired  on  the  assumption  that  the 

enemy  might  have  passed  the  line  undetected  one-half  hour  before 

dark. 

The  chance  that  the  enemy  could  pass  the  line  undetected  in  the 
half -hour  before  dark  is,  in  this  case,  as  1  is  to  8. 

In  running  the  retiring  search  curve,  when  the  line  is  so  formed, 
the  leader  steams  for  the  point  on  the  enemy's  position  circle  for  the 
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(IUU  (l*     THE  SBRVIGE^JtUgOgjMJIOff  ABD  SECURITY  (1916) 
Addenda  to  Chapter  XL 
Insert  following  page  120. 
(The  following  is  prepared  by  Commander  G. J.ROwcliff ). 


Tako  the  above  diagram  as  indicating  the  position  of  two 
adjacent  scouts  A  and  B,  at  sunset.  Enemy's  course  is  along 
M  H  and  he  is  somewhere  between  M  and  N. 

If  he  .is  between  0  and  N  he  cannot  get  by,  as  the  line  will 
retire  at  his  speed  during  the  night  and  keep  in  advance  of  him 

If  enemy  were  at  M  he  would  have  been  seen  by  A.   If  he  were 
just  above  0  he 'would  not  be  seen  by  A  or  E,  and  would  get  by. 
There  must  be  some  point  5.  at  which  he  would  just  escape  detect- 
ion by  A.   This  point  must  be  in  such  a  position  that,  when  enemy 
was  at  0,  ha  was  just  en  the  visibility  circle  of  A,  or  A  was  at  P. 

let  pz  =  q.   The  enemy's  time  from  0  to  I  is  |  hours. 
In  2.  hours  A  has  gone  from  P  to  A 


AS 


OA-r. 


A3? 
S 
:  —  -  r; 


T3 


I  ;   Jl 


Applying  this   to   the   case    on  p.    120,    substituting  r  =   ?0. 
S  =  15,    S  =  20,    we   get   q.  =  7-§-.        This   is  l/8   of  the   diameter  MI? 
and  thus  gives   enemy  1   chance   in  8   to  get  by. 


(WVIP/WHF  3  Jul '19; 


(To  accompany  Sketchie,  page  120  —  "The  Service  of  Information 
and  Security",  "by  Lieutenant  Commander  W.S.Pyc,  U.S. Wavy.) 


(384  WE-FV-13  JunJ19 
54  Restencilled. ) 


REHIRING  SEARCH  PATROL. 


RETIREMENT  OF  LINE  DURING  DARKNESS  . 

GIVEN:  Position  of  scouting  line  at  dark  in  lune-shaped  area  with 
one  end  on  enemy  maximum  speed  circle. 

REQUIRED :   To  retire  line  to  occupy  similar  position  in  daylight 
lune  without  losing  any  advantage  thereby. 


CONDITIONS  TO  BE  FULFIL! ED 
(1) 
(2) 


At  daylight. 


(3) 


One  end  so  out  should  to  on  enemy  maximum  speed  circle 
for  daylight. 

The  other  end  scout  must  be  on  enemy  limiting  circle  for 
daylight  anc"!  as  far  to  the  flank  as  may  be  necessary 
to  cover  any  position  that  the  enemy  might  occupy. 

No  point  on  the  morning  line  should  bo  less  than  tho 
night's  run  of  the  enemy  from  any  point  on  the  pre- 
vious evening  line. 


METHOD  OP  LOCATING  LINE: 

(1)  With  maximum  enemy  run  during  dark  as  a  radius  strike 

arcs  in  direction  of  retirement  from  all  points  on 
scouting  line  at  dark. 

(2)  With  straight-edge  equal  in  length  to  the  length  of  the 

scouting  line,  place  one  end  on  the  enemy  daylight 
limiting  circle  outside  all  intersections  of  the  arcs 
with  that  circle.   Then  bring  the  straight-edge  tan- 
gent to,  or  outside  of,  arcs  marking  position  for  other 
end  of  lino  on  enemy  maximum  speed  circle  for  daylight. 
The  two  points,  thus  found,  locate  tho  ends  of  the 
scouting  line  at  daylight. 

NOTES:   The  daylight  line  should  preferably  be  a  straight  line. 

The  location  of  the  line  and  the  positions  of  tho  scouts  on 

that  line  should  be  fixed  by  a  campaign  order  issued  the 

previous  evening. 
There  is  no  objection  to  shortening  tho  scouting  line  for 

daylight  if  the  above  conditions  can  be  covered. 
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end  of  the  first  period,  not  for  a  position  on  a  circle  outside  of  the 
position  circle.  During  this  first  period,  the  scout  increases  his  dis- 
tance from  the  enemy's  point  of  departure  by  an  amount  equal  to 
the  length  of  the  period  multiplied  by  the  enemy's  assumed  maximum 
speed  minus  the  distance  the  line  was  formed  outside  of  the  position 
circle. 

It  is  not  desirable  to  use  this  maximum  distance  if  the  area  can  be 
covered  at  less  distance.  The  radius  of  visibility  may  be  reduced 
due  to  haze  or  rain;  some  one  scout  may  break  down;  in  fact,  the 
chances  of  failure  are  great. 

The  greatest  concentration  of  scouts  consistent  with  covering  the 
required  area  is  always  advisable. 


CHAPTER  XII. 


QUESTIONS  AND  ANSWERS— SEARCH  FROM 
THE  FLANK. 

PATROL  METHOD. 
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CHAPTER  XII. 


QUESTIONS  AND  ANSWERS SEARCH  FROM  THE  PLANK. 

PATROL,   METHOD. 

(Sketch  19.) 

Question  1.  How  is  the  line  formed  when  using  this  method? 

Answer.  The  line  should  be  formed  toward  one  flank  of  the  area 
to  be  searched,  and  the  retiring  search  curve  run  toward  the  other 
flank. 

The  line  should  be  formed  during,  or  at  daylight,  on  or  outside 
the  first  position  line  or  position  circle  in  the  desired  area,  on  which 
all  scouts  can  reach  their  assigned  positions. 

If  formed  on  the  position  line  or  circle,  the  distance  between 

scouts   should   not  exceed   the   distance  obtained  by  the   formula 

S       • 
r  +  rx-  =  distance,  where  r  =  radius  of  visibility  in  miles;  s  =  maxi- 

s 

mum  speed  of  force  searched  for,  in  knots;  S= scouting  speed  of 
scouts,  in  knots. 

This  distance  between  scouts  may  be  slightly  increased  by  forming 
the  scouting  line  outside  of  the  enemy's  position  line  or  circle. 

The  maximum  effective  distance,  when  so  formed,  is  given  by  the 
formula : 

2rx-=d. 

s 

In  this  case  the  scouting  line  must  be  formed  outside  of  the  posi- 
tion line  or  circle  a  distance  equal  to 

2rX  — -r 

s 
q-       Xs  — r  =  a. 

Assuming  values:  S=20,  s=15,  r=30,  this  distance  is 

60X  —  -30 

Xl5-30  =  a. 


20 

80-30 
20 

50 


Xl5-30  =  a. 


50Xl5-30  =  a. 

37.5—30=7.5  miles  outside. 

125 
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If  the  scouting  line  is  formed  outside  of  the  position  line  or  circle, 
the  retirement  of  the  scouts  must  be  reckoned  from  the  possible  time 
at  which  the  enemy  could  cross  the  scouting  line  unobserved,  which 

is:   -  hours  before  dark,  where  a = distance  in  miles  the  scouting  line 

was  formed  outside,  and  s=the  maximum  speed  of  the  enemy. 
In  the  above  case,  a=7.5;  s=15. 


a  =  7\5 
s      15 


--=\  hour. 


The  search  is  continued  until  dark,  but  the  retirement  is  made  on 
the  assumption  that  the  enemy  may  have  crossed  the  line  one-half 
hour  before  the  retirement  was  begun. 

The  first  course  of  the  leader  is  toward  a  meeting  point  with  the 
enemy  at  the  end  of  the  first  period.  As  the  scout  started  the  search 
7.5  miles  outside  the  position  circle,  the  component  of  his  course 
and  speed  resolved  along  the  radius  should  be  7.5.  miles  less  than  the 
movement  of  the  enemy  in  the  same  period. 

At  the  end  of  the  first  period  the  scout  is  on  the  correct  position 
circle  and  his  course  from  this  time  follows  the  search  curve. 

Question  2.  What  is  the  maximum  distance  at  which  scouts  should 
be  placed  under  each  condition,  (a)  on  the  position  circle,  (b)  out- 
side the  position  circle,  the  assumptions  being  as  follows : 

Speed  of  scouts,  22  knots. 

Assumed  enemy  maximum  speed,  13  knots. 

Assumed  range  of  visibility  of  force  searched  for,  25  miles? 

Answer,   (a)  On  the  enemy's  position  line  or  position  circle: 

S  22 

r  +  rX-=25  +  25XTF,  =  25  +  42  =  67  mile. 
s  13 

(&)   Outside  the  position  circle: 

a  92 

2rX-=50XT^=84  miles. 

s  13 

If  formed  outside  the  enemy's  position  line  or  circle,  it  should  be 
formed : 

£4  —  25 

22      x  13  ~  25  =  35  ~  25  =  10  miles  outside. 

Question  3.  Having  learned  that  a  large  Blue  convoy  left  APKA 
1  August,  10  P.  M.,  maximum  assumed  speed  12  knots,  4  Orange 
scouts  at  COFFIN  BAY  sail  on  2  August,  4  A.  M.,  to  search  for 
Blue. 


QUESTIONS  AND  ANSWERS — SEARCH  FROM  THE  FLANK.        127 

The  scout  commander  decides : 

To  form  on  the  enemy  maximum  speed  daylight  position  circle  on 
3  August,  6  A.  M.,  as  far  as  possible  to  the  westward ; 

To  space  the  scouts  at  the  maximum  effective  distance  for  this 
position,  assuming  radius  of  visibility  as  30  miles ; 

To  run  the  retiring  search  to  westward ; 

To  change  course  three  times  during  daylight,  6  A.  M.  to  6  P.  M. ; 

To  use  20  knots  at  the  scouting  speed. 

What  would  be  the  path  of  the  4  scouts  for  3  August,  6  A.  M.  to 
6  P.M.?    Indicate  daylight  and  dark  positions  of  each  scout. 

Answer.  Blue  left  APE  A  on  1  August,  10  P.  M.,  assumed  maximum 
speed  12  knots.  He  will  have  steamed  32  hours  at  12  knots  or  384 
miles  by  3  August,  6  A.  M. 

Blue's  position  circle  for  3  August,  6  A.  M.,  is  one  having  its 
center  at  APR  A  and  a  radius  of  384  miles. 

The  Orange  scouts  left  COFFIN  BAY  on  2  August,  4  A.  M.  In  26 
hours  at  20  knots,  each  scout  could  steam  520  miles.  The  most 
westerly  position  on  Blue's  daylight  circle  for  3  August,  which  would 
be  reached  by  any  scout,  would  be  at  the  intersection  of  the  Blue 
daylight  circle  with  a  circle,  center  at  COFFIN  BAY  and  radius  520 
miles. 

This  point  is  in  Lat.  18°  03'  N.,  Long.  140°  07'  E. 

The  scouts  are  to  be  separated  by  their  maximum  effective  distance 
on  the  position  circle — 

d=r+rX    =  30  +  30X^  =  30  +  50  =  80  miles. 

S  1  i-i 

The  path  of  the  western  scout  is  a  retiring  search  curve  from  his 
original  position  to  the  westward,  scouting  speed  20  knots,  enemy's 
assumed  speed  12  knots. 

The  other  scouts  pass  through  original  scouting  positions  to  west- 
ward and,  when  the  point  of  origin  is  reached,  follow  on  the  search 
curve. 

Path  shown  in  Sketch  19. 

Question  4.  What,  in  degrees,  is  the  angle  searched  on  3  August 
for  enemy's  speed  12  knots? 

Answer.  As  the  scouts  are  formed  on  the  enemy  12-knot  position 
circle,  the  eastern  limit  is  a  radius  tangent  to  the  visibility  circle  of 
the  eastern  scout  at  daylight. 

The  western  limit  is  the  radius  tangent  to  the  visibility  circle  of 
the  western  scout  at  dark. 

In  this  case,  the  angle  searched  for  enemy  speed  12  knots  is  70°. 

Question  5.  What,  in  degrees,  is  the  angle  searched  on  3  August 
for  enemy  speed  11  knots? 
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Answer.  The  position  circle  upon  which  the  scouts  were  formed 
was  distant  from  APR  A  384  miles.     At  11  knots,  the  enemy  could 

S84 
reach  this  circle  in  ~—  =35  hours,  approximately,  or  3  August  at 

9  A.  M. 

In  3  hours  the  eastern  scout  would  have  steamed  60  miles  along  the 
Blue  position  circle  to  the  westward,  but  in  so  doing  it  has  covered 
for  enemy. speed,  11  knots,  a  visibility  distance  behind  it,  equal  to 

O  Of) 

rX-  =  30XTT  =  54.5  miles 
s  11 

The  eastern  radius  of  the  sector  searched  for  enemy  speed,  11 
knots,  is  one  passing  54.5  miles  to  the  eastward  along  the  position 
circle  of  the  eastern  scout's  position  at  9  A.  M. 

To  obtain  the  western  radius  of  this  sector,  draw  the  11-knot 
position  circle  for  dark  3  August,  6  P.  M.  (a  circle  of  radius,  484 
miles),  then  draw  the  visibility  circle  of  the  scout  whose  6  P.  M. 
position  is  nearest  to  the  point  of  intersection  of  the  11-knot  posi- 
tion circle,  with  the  path  of  the  scouts.  A  radius  from  the  enemy's 
point  of  departure  through  the  point  of  intersection  of  this  visibility 
circle  with  the  11-knot  position  circle  is  the  western  limit  of  the 
11-knot  sector  searched.  If  no  visibility  circle  from  a  scout's  posi- 
tion at  dark  cuts  the  position  circle,  the  limit  is  the  intersection  of 
this  circle  with  the  path  of  the  scouts.  In  this  case  the  angle 
searched  is  58 J°. 

Question  6.  Assuming  the  search  conducted  as  in  the  sketch, 
what,  in  degrees,  is  the  angle  covered  for  enemy  speed  12  knots,  but 
actual  time  of  departure  from  APRA,  2  August,  2  A.  M.  ? 

Answer.  If  Blue  left  APRA,  2  August,  2  A.  M.,  he  would  not  arrive 
at  the  position  circle  upon  which  the  scouts  were  formed  untij,  3 
August,  10  A.  M.    At  that  time  the  eastern  scout  has  moved  80  miles  to 

S  20 

the  westward,  but  has  covered  a  visibility  distance  r  X  -  =  30  X  -^  50 

S  Zi 

miles  to  the  eastward  on  this  line. 

The  eastern  radius  of  the  sector  searched  for  this  assumption 
passes  through  a  point  on  the  circle  50  miles  east  of  the  position  of 
the  eastern  scout  at  10  A.  M. 

The  western  radius  is  obtained  as  for  the  western  radius  of  the  11- 
knot  assumption. 

The  position  circle  for  6  P.  M.,  assuming  a  departure  of  2  August, 
2  A.  M.,  will  be  48  miles  nearer  APRA  than  the  original  dark  circle, 
or  the  same  as  the  position  circle  drawn  for  2  P.  M.,  under  the 
original  assumptions. 
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This  is  practically  identical  with  the  western  radius  for  the  11- 
knot  assumption.  .    ,.|  ;  v  .;.i  ,x 

The  angle  searched  is  54°. 

Question  7.  What  would  be  the  position  of  the  scouts  on  4  August, 
6  A.  M.,  daylight,  if  ther  assumed  destination  of  the  enemy  was 
AMAMI? 

Answer.  The  line  would  be  retired  in  the  general  direction  of  the 
enemy's  assumed  destination.  The  usual  course  is  that  from  the 
dark  position  of  a  scout  at  the  end  of  the  line  to  the  enemy's  assumed 
destination.  All  scouts  retire  at  a  uniform  speed  and  on  parallel 
courses  to  maintain  their  distance. 

In  Sketch  19,  the  retirement  has  been  made  with  the  western  scout 
as  guide,  on  a  course  from  this  scout's  dark  position  toward  AM  AMI. 

In  making  this  retirement,  the  western  ship  must  at  daylight 
4  August  occupy  a  position  on  Blue's  12-knot  position  circle. 

In  order  to  reach  this  position  circle  on  a  course  to  AMAMI,  it 
will  be  necessary  for  the  scout  to  use  a  higher  speed  than  the  enemy's 
assumed  maximum.    Position  marked  Question  7,  in  the  Sketch. 

When,  as  in  this  case,  the  speed  of  the  leader  must  be  much  higher 
than  the  enemy's  maximum  in  order  that  he  may  gain  his  position 
on  the  proper  daylight  circle,  it  may  be  advantageous  to  re-form  the 
line  by  a  different  method,  as  follows : 

From  the  position  of  the  eastern  scout  at  dark,  draw  an  arc  of 
a  circle  with  a  radius  equal  to  the  distance  the  enemy  could  Steam 
during  the  night  at  his  maximum  speed.  Draw  the  arc  of  a  circle 
from  the  new  daylight  position  of  the  leader  with  a  radius  equal  to 
n— lXd,  where  n  =  number  of  scouts,  d  =  effective  scouting  distance 
when  formed  on  the  position  circle. 

The  new  scouting  line  is  the  radius  of  this  arc  intersecting  the  arc 
of  the  first  circle  drawn.  In  Sketch  19,  this  is  marked  "  Ques- 
tion 7  (a)." 

This  formation  of  the  line  is  more  efficient  for  reduced  speeds  of 
the  enemy,  but  makes  concentration  more  difficult  if  the  enemy  is 
encountered  by  the  leader,  as  some  of  the  scouts  are  in  positions 
nearer  to  the  enemy's  point  of  departure  and,  consequently,  farther 
from  the  enemy  when  discovered. 

Question  8.  What  would  be  the  position  of  the  scouts  on  4  August, 
6  A.  M.,  daylight,  if  the  assumed  destination  of  the  enemy  was 
POLILLO? 

Answer.  If  the  assumed  destination  was  POLILLO,  the  retirement 
would  probably  be  made  along  the  radius  from  enemy's  point  of 
departure,  passing  through  the  dark  position  of  the  leader,  for  the 
scouts  have  sufficient  time  to  search  all  the  area  to  northward  of  the 
direct  route  APRA-POLILLO  before  Blue  could  reach  POLILLO. 
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In  this  case  the  leader  would  retire  on  the  radius  from  the  enemy's 
point  of  departure,  passing  through  his  own  dark  position  at  a  speed 
equal  to  the  enemy's  assumed  maximum,  in  this  case  12  knots.  The 
other  scouts  retire  on  a  parallel  course  to  that  of  the  leader  and  at 
the  same  speed. 

A  retirement  toward  POLILLO  during  the  night  would  cause  all  of 
the  scouts  to  steam  almost  on  the  direct  course  for  POLILLO.  There 
would  be  danger  of  the  enemy  passing  through  the  line  of  scouts 
unobserved  during  darkness,  if,  as  is  possible,  he  is  steering  a  course 
slightly  more  to  the  northward. 

Question  9.  Assuming  this  Blue  convoy  to  have  left  APRA,  1 
August,  10  P.  M.,  assumed  maximum  speed  12,  draw  the  path  for  12 
hours'  search  for  4  scouts  which  sail  from  POLILLO  on  2  August, 
6  P.M.  Daylight  6  A.  M.  to  6  P.  M.  Maximum  sustained  speed  of 
the  scouts  being  20  knots,  acting  under  the  following  instructions : 

"  Search  to  northward  from  direct  course  APBA-POLILLO,  cover 
greatest  sector  for  enemy's  assumed  maximum  speed." 

Answer.  The  distance  APEA-POLILLO  is  1,320  miles. 

Blue  sailed  1  August,  10  P.  M.,  20  hours  ahead  of  the  departure  of 
Orange  scouts  from  POLILLO. 

At  the  time  of  scouts'  departure  Blue  was  distant  from  POLILLO 
1,320—240=1,080  miles. 

Scouts  and  Blue  approach  at  the  rate  of  32  miles  an  hour.  They 
will  meet  in  J-f-f^  hours  after  scouts'  departure=33£  hours.  This 
would  be  during  darkness,  so  the  scouts  steam  at  a  speed  sufficient  to 
put  them  on  Blue's  daylight  circle  for  4  August,  6  A.  M. 

At  the  time,  Blue  would  have  steamed  56  hours  at  12  knots=6T2 
miles  from  APRA. 

To  obtain  maximum  distance  for  scouting  use  formula 

S  20 

2rX-  =  60X^=100  miles. 
s  io 

I  *) 

To  do  this  the  line  must  be  formed  outside  the  daylight  circle  a 

distance  equal  to 


(2rxH 


Xs-r=1002Q30X  12-30  =  ^X12-30-42-30  = 
12  miles. 

At  daylight  the  course  of  the  leader  is  toward  a  point  on  the 
enemy's  position  circle  for  the  end  of  the  first  period,  distant  from 
the  scout's  daylight  position  the  distance  the  scout  can  steam  during 
this  period.  The  search  curve  is  continued  as  if  the  line  had  been 
formed  on  the  position  circle,  but  on  account  of  the  increased  dis- 
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tance  at  which  the  scouts  are  spaced,  the  line  may  be  ineffective 
after  5  P.  M. 

The  search  is  continued  until  dark,  because  of  the  possibility  of 
locating  the  enemy,  but  when  the  retirement  is  made  it  must  be  made 
under  the  assumption  that  the  line  has  not  been  efficiently  covered 
since  5  P.  M. 

The  course  and  speed  for  this  retirement  is  such  as  to  bring  the 
leader  at  daylight  on  a  position  circle  12  miles  outside  of  the  Blue 
daylight  position  circle,  at  the  intersection  with  the  radius  from  the 
enemy's  point  of  departure  passing  through  the  leader's  5  P.  M. 
position. 

The  other  scouts  retire  on  courses  parallel  to  the  leader  at  the 
same  speed. 

Question  10.  What  would  be  the  position  of  the  line  the  following 
daylight,  the  scouts  having  retired  on  a  radius  from  the  enemy's 
point  of  departure,  passing  through  the  leader's  5  P.  M.  position? 

Answer.  The  retirement  and  position  of  the  line  is  shown  in 
Sketch  19. 
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CHAPTER  XIII. 


SEARCH  FROM  THE  REAR. 
TRAILING  METHOD. 

Trailing  is  the  general  name  applied  to  all  forms  of  searching 
from  the  rear. 

The  standard  form  is  similar  in  most  respects  to  the  search  from 
ahead  with  the  exception  that  the  line  is  formed  in  rear  of  the  enemy ; 
that  is,  between  the  enemy  and  his  point  of  departure. 

HOW   TO    FORM   THE    LINE. 

The  line  is  usually  formed  normal  to  the  assumed  course  of  the 
enemy  at  distance  not  exceeding  twice  the  range  of  visibility  of  the 
force  searched  for. 

The  scouts  steam  on  the  same  course,  which  is  usually  the  assumed 
course  of  the  enemy,  at  the  maximum  sustained  speed  of  the  search- 
ing force  during  daylight,  and  at  the  minimum  assumed  enemy  speed 
during  dark  or  other  unfavorable  visibility  conditions.  This  night 
speed  is  sometimes  modified  as  will  be  explained  later. 

WHERE    AND   WHEN    TO    FORM   THE    SCOUTING   LINE. 

The  line  must  be  formed  during  daylight  between  the  enemy  and 
his  point  of  departure.  Before  a  decision  can  be  reached  as  to  where 
and  when  this  can  be  done,  the  following  must  be  known  or  assumed : 

1.  The  enemy's — 

(a)  Point  of  departure. 

(b)  Earliest  time  of  departir- 

(c)  Probable  destination 

(d)  The  general  dire^tj  m  of  movement  from  his  point  of  depart- 
ure, or  general  direr'  ^n.  of  movement  during  his  approach  to  his 
destination. 

(e)  Maximum     , .^  minimum  speeds. 

2.  The  scor  ,— 

(a)  Point    f  departure. 

(b)  Ma:     Aium  sustained  speed. 

(c)  Cc  edition  as  regards  fuel  endurance  and  supply. 
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Having  answered  these  questions  exactly,  or  else  made  assump- 
tions, draw  roughly  on  the  chart  position  circles  from  the  enemy's 
point  of  departure  for  his  earliest  assumed  hour  of  departure  and 
his  maximum  assumed  speed,  also  for  his  latest  assumed  hour  of 
departure  and  his  assumed  minimum  speed. 


Draw  also  simultaneous  "  position  circlet  cor  the  scouting  force, 
for  its  earliest  hour  of  departure  and  its  max.     um  sustained  speed. 

The  arc  between  intersections  of  simultaneous  '<  nsition  circles" 
of  the  scouting  force,  maximum  speed,  and  enemy  ivJ  ^e,  latest  hour 
of  departure  and  minimum  speed,  gives  the  limiting  po  '  tions  for  the 
scouting  line. 

Example—Sketch  20.— Four  Orange  scouts  at  Ai  ATAXAN 
ISLAND,  learn  in  time  to  leave  at  dark,  1  August,  6.30  P.  W.,  that  n 


SEARCH   FROM    THE   REAR TRAILING    METHOD.  137 

Blue  convoy  left  APEA  1  August,  between  5.30  A.  M.  and  5.30  P.  M. 
Assumed  maximum  speed  of  convoy,  12  knots. 

The  scout  commander  is  directed  to  search  by  the  trailing  method. 

He  decides  to  form  his  line  normal  to  the  direct  course  to  AMAMI, 
assuming  the  convoy  minimum  speed  as  9  knots. 

He  draws  the  position  circles  for  the  convoy  for  daylight  and  dark 
X_  ^-August,  and  his  own  maximum  speed  position  circle  for  daylight 
\  IFAugust. 

He  finds  he  can  not  get  a  scout  90  miles  to  westward  of  the  direct 
route  to  AMAMI  until  10.30  A.  M.  The  line  must  be  formed  in  such 
a  position,  normal  to  the  assumed  course,  that  all  points  between  the 
scouts,  on  the  enemy's  assumed  minimum  speed  position  circle  for 
10.30  A.  M.,  are  in  sight. 

On  account  of  the  rapid  curvature  of  the  position  circle,  this  curve 
can  not  be  sighted  by  all  scouts  from  a  line  tangent  to  the  position 
circle.  The  line  must  be  formed  slightly  nearer  to  the  point  of 
departure  than  such  tangent  in  order  to  be  sure  that  all  points  of  the 
enemy's  position  circle  between  scouts  are  in  sight  from  some  one 
of  the  scouts. 

To  locate  the  exact  position  of  the  scouting  line,  draw  a  line 
parallel  to  the  course  to  AMAMI  and  distant  from  the  direct  route  60 
miles.  Where  this  line  intersects  the  enemy's  position  circle  for 
10.30  A.  M.  is  one  point  on  the  line.    See  Diagram  6. 

The  line  drawn  parallel  to  the  direct  course  and  60  miles  from  it 
represents  the  path  of  the  point  of  tangency  of  the  visibility  circles  of 
the  two  adjacent  scouts.  In  order  that  all  points  of  the  position 
circle  may  be  in  sight,  this  point  of  tangency  must  lie  on  the  enemy's 
position  circle  at  the  time  the  line  is  formed. 

CONDUCT    OF    THE    SEARCH. 

(Sketch  20.) 

At  10.30  A.  M.  the  scouts  would  clwige  course  for  AMAMI  and 
take  up  maximum  sustained  speed,  which  is  assumed  to  be  20  knots. 

From  10.30  A.  M.  until  6.30  P.  M.  th<Tscouts  would  steam  at  this 
speed. 

At  6.30  P.  M.  the  speed  must  be  reduced  to  prevent  a  possibility  of 
passing  the  enemy  during  the  night. 

As  has  been  stated  the  assumed  minimum  speed  of  the  convoy  is  9 
knots.  It  is  possible  that  the  enemy  has  used  a  maximum  speed  dur- 
ing the  day  and  at  night  reduced  his  speed. 

To  be  certain  that  all  the  area  is  covered  for  speeds  between  9  and 
12  knots,  it  is  necessary  to  reduce  the  scouts'  speed  to  9  knots  at  dark. 

What  effect  will  this  have  on  the  search  ? 
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At  dark  the  enemy  might  be  on  the  position  circle  marked  "  xy." 
The  position  on  this  line  most  distant  from  the  scouting  line  is  at 
the  intersection  of  this  circle  with  the  direct  route  to  Amami. 

This  distance  at  dark  is  about  140  miles. 

If  good  weather  conditions  last  the  scouts  will  cover  in  24  hours 
13X20+11X9=359  miles.  The  convoy  at  its  maximum  assumed 
speed  can  cover  288  miles. 

The  overhaul  in  24  hours  is  71  miles. 

The  convoy  would  be  overhauled  before  it  arrived  close  to  AMAMI. 


L  Scouts  maximum  speed 
I      position  circle. 


s# 


DIAGRAM  6, 


oS^oacvr^le 


Position  of  scouts,  when  li'neisformed, 


> 


Enemy  point  of 
departure. 


UNFAVORABLE    WEATHER   CONDITIONS. 


As  in  all  other  methods  of  search  the  procedure  during  unfavorable 
weather  conditions  is  to  take  up  the  enemy's  assumed  speed  and 
continue  on  the  enemy's  assumed  course.  In  this  case  the  speed 
would  be  the  enemy's  assumed  minimum,  and  in  the  above  example 
would  be  9  knots. 

The  scout  which  first  encounters  unfavorable  visibility  conditions 
takes  up  the  enemy  assumed  minimum  speed  and  notifies  the  scout 
commander.  The  line  is  then  reformed  on  this  scout  by  reducing  the 
speed  of  the  others  to  steerage-way  until  the  line  is  reformed. 

From  this  it  will  be  seen  that  much  unfavorable  weather  will 
cause  such  a  wide  distance  between  the  enemy's  position  for  maxi- 
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mum  speed  for  earliest  hour  of  departure,  and  minimum  speed  for 
latest  hour  of  departure,  that  the  scouts  might  be  unable  to  overtake 
the  convoy  when  the  weather  cleared. 

When  the  situation  is  such  that  using  the  above  speeds  the  enemy 
could  not  be  overtaken  if  he  left  at  the  earliest  time  of  departure 
and  steamed  at  his  maximum  speed,  a  higher  speed  than  the  enemy's 
assumed  minimum  must  be  used  by  the  scouts  during  darkness  or 
unfavorable  visibility  conditions. 

At  each  dark,  the  scouts  will  have  examined  a  certain  distance 
from  APRA.  The  area  covered  has  been  covered  thoroughly,  so  at 
dark  the  convoy  would  have  been  sighted  had  it  moved  at  an  average 
speed  less  than  this  distance  from  APRA  divided  by  the  number  of 
hours  elapsed  since  earliest  possible  time  of  departure.  The  quotient 
so  obtained  is  the  highest  average  speed  examined  by  the  scouts,  i.  e. : 

If  at  dark  3  August  the  scouting  line  is  679  miles  from  APRA,  the 
highest  average  speed  examined  would  be  679  divided  by  the  number 
of  hours  elapsed  since  the  convoy's  earliest  hour  of  departure,  or 

679      1111        4. 

-«|-=11.1  knots. 

Eleven  and  one-tenth  knots  should  be  the  speed  of  the  scouts  for 
the  night  of  3  August. 

The  trailing  method  has  the  following  advantages : 

1.  Is  used  from  the  rear,  hence,  smaller  chance  of  scouts  being 
detected.  Disperses  enemy  force  to  the  rear  if  it  attempts  to  drive 
off  scouts. 

Disadvantages : 

1 .  Must  be  based  on  recent  accurate  information. 

2.  High  speed  and  great  fuel  consumption  required. 
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CHAPTER  XIV. 


SOLUTION   OF   EXERCISE    IN   TRAILING. 

(Sketch  21.) 

Question  1.  What  is  the  essential  difference  between  the  search 
from  ahead  and  the  trailing  method '4 

Answer.  In  the  search  from  ahead  the  scouting  line  is  formed 
ahead  of  the  enemy  (i.  e.,  between  the  enemy  and  his  assumed  desti- 
nation), while  in  the  trailing  method,  the  scouting  line  is  formed  in 
rear  of  the  enemy  (i.  e.,  between  the  enemy  and  his  point  of  de- 
parture) . 

In  the  search  from  ahead  the  scouts,  during  favorable  conditions, 
steam  on  a  course  parallel  but  opposite  to  the  assumed  course  of  the 
enemy,  the  forces  thus  approach  at  a  rate  equal  to  the  sum  of  the 
speeds  of  the  scouts  and  enemy  force. 

In  the  trailing  method  the  scouts  steam  on  the  enemy's  assumed 
course  at  their  maximum  sustained  speed  during  favorable  condi- 
tions, and  at  the  enemy's  assumed  minimum  speed  or  maximum  speed 
for  enemy's  earliest  hours  of  departure  examined,  during  unfavor- 
able conditions.  The  rate  of  approach  of  the  scouts  to  the  enemy  is, 
during  favorable  conditions,  equal  to  the  difference  between  the 
scouts'  maximum  sustained  speed  and  the  speed  of  the  enemy  force. 

Question  2.  How  should  the  line  be  formed  ? 

Answer.  The  line  should  be  formed  at  right  angles,  normal,  to 
the  assumed  course  of  the  enemy.  Scouting  distance  not  to  exceed 
twice  the  assumed  range  of  visibility  of  the  force  for  which  the  search 
is  being  conducted. 

Question  3.  When  and  where  should  the  line  be  formed  ? 

Answer.  The  line  should  be  formed  at  or  during  daylight,  at  such 
a  distance  in  rear  of  the  enemy's  position  circle  for  minimum  as- 
sumed speed  and  latest  hour  of  departure,  that  all  of  the  arc  of  this 
circle  between  the  scouts  is  covered,  the  distance  between  scouts  not 
exceeding  twice  the  range  of  visibility  of  the  force  searched  for. 

Question  4.  What  speed  of  the  scouts  is  used  during  favorable 
visibility  conditions  ? 

Answer.  The  maximum  sustained  speed  of  the  scouts. 

143 
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Question  5.  What  speed  of  the  scouts  is  used  during  darkness  or 
other  unfavorable  visibility  conditions? 

Answer.  The  speed  used  by  the  scouts  during  darkness  or  other 
unfavorable  visibility  conditions  is  the  assumed  minimum  speed  of 
the  enemy,  or  when  such  circumstances  exist  that  it  is  necessary  to 
use  a  higher  speed  to  overtake  the  enemy,  the  highest  average  speed 
for  enemy's  earliest  hour  of  departure  which  has  been  examined  at 
the  time  the  unfavorable  conditions  are  encountered,  if  such  is  higher 
than  the  assumed  minimum. 

The  highest  average  speed  examined  is  obtained  from  the  formula 

V=m,  where  V— highest  average  speed  examined;  D=distance  of 

the  center  of  scouting  line  from  enemy's  point  of  departure;  T= 
hours  elapsed  since  enemy's  earliest  assumed  time  of  departure. 

This  formula  gives  the  highest  average  speed  examined  for  the 
assumed  hour  of  enemy's  departure. 

If  the  enemy  is  assumed  to  be  making  a  constant  speed,  it  is  known 
that  he  can  not  be  making  less  than  this  average  speed  or  he  would 
have  been  discovered,  if  his  course  is  such  as  to  lie  within  the  area 
which  can  be  searched  by  this  method  with  the  scouts  available. 

This  method  will  not  assure  the  location  of  the  enemy  if  his  speed 
is  not  constant,  for  this  average  may  have  been  obtained  by  using  a 
maximum  speed  during  daylight  and  a  minimum  during  darkness. 

Question  6.  The  center  of  a  scouting  line  is  560  miles  from  the 
enemy's  point  of  departure  at  dark,  3  August,  6.30  P.  M.  The  in- 
formation of  the  enemy  was:  Left  point  of  departure  1  August  be- 
tween 5.30  A.  M.  and  6.30  P.  M. 

What  is  the  highest  average  speed  examined  for  enemy's  earliest 
hour  of  departure? 

What  is  the  highest  average  speed  examined  for  enemy's  latest 
hour  of  departure? 

a  xr     D     t^     mn     1  Aug.  5.30  A.  M.  I 

Answer.  V  =  T    D  =  560     3  A^.  6.30  R  M.}  =  61  hours- 

T  for  earliest  hour  of  departure=61  hours. 

V  =  -^y  =9.18  knots,  average  speed  examined  for  earliest  hour  of 

departure. 

v    D     ™     k«a     1  Aug.  6.30  P.M.}     ._, 
V=T    D  =  56°     3Aug.6.30P.M.r48hours' 

T  for  latest  hour  of  departure=48  hours. 

V  =  -r^-  =  11.66  knots,  average  speed  examined  for  latest  hour  of 
departure. 
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Question  7.  Four  Orange  scouts  are  in  a  position  60  miles  east  of 
APRA.  A  Blue  convoy,  the  assumed  destination  of  which  is 
AMAMI,  was  reported  in  the  harbor  1  August  at  6.30  P.  M. 

On  2  August  at  8  A.  M.  an  aeroplane  returns  from  a  reconnoissance 
of  APRA  and  reports  the  harbor  empty. 

The  scout  commander  decides  to  trail  the  Blue  force  toward 
AMAMI,  assuming  Blue's  earliest  departure  1  August,  10  P.  M. ; 
latest  hour  of  departure,  2  August,  3  A.  M. 

What  is  his  procedure  under  the  following  assumptions : 

One-half  hour  required  for  scouts  to  get  under  way. 

Estimated  maximum  speed  of  enemy  convoy,  12  knots ;  minimum, 

9  knots. 

Scouts  maximum  sustained  speed,  20  knots. 

Daylight,  5.30  A.  M.  to  6.30  P.  M.? 

Answer.  Scouts  sail  from  position  60  miles  east  of  APRA  at 
8.30  A.  M. 

The  scouts  should  search  at  20  knots  to  the  arc  of  a  circle,  center 
at  APRA  and  middle  point  of  the  arc  on  the  direct  course  APRA- 
AMAMI,  scouts  distance  60  miles. 

The  radius  of  this  circle  is  limited  by  the  position  which  can  be 
reached  by  the  western  scout  and  in  this  case  has  a  radius  of  130 
miles. 

Question  8.  Draw  the  paths  of  the  scouts  for  36  hours. 

Answer.  The  scouts  are  at  dark  on  a  circle  center  at  APRA,  radius 
130  miles. 

The  nemy's  earliest  hour  of  departure  was  assumed  as  1  August, 

10  P.  M.    It  is  now  2  August,  6.30  P.  M.    T=20i  hours.    D=130 

130 
miles.  ^rj-c^G-j- knots.     This  average  speed  examined  for  enemy's 

earliest  hour  of  departure  is  less  than  the  enemy's  assumed  minimum 
speed,  so  9  knots  is  used  by  the  scouts  during  darkness. 

The  position  of  the  scouts  at  daylight,  3  August,  should  be  a 
straight  line  normal  to  the  direct  course  from  APRA  to  AMAMI. 

The  enemy  may  lie  at  any  point  on  a  position  circle  whose  radius 
is  130+11X9=130+99=229  miles;  the  scouts  must,  therefore,  be  so 
disposed  as  to  cover  the  arc  of  this  circle  at  60  miles  distance  and  on 
a  line  normal  to  the  direct  course  APRA- AMAMI.  This  line  would 
be  221  miles  from  APRA  on  the  direct  route  to  AMAMI. 

Question  9.  At  what  time  would  the  convoy  be  sighted  had  it 
sailed  from  APRA  on  the  direct  course  for  AMAMI  at  12  knots,  on 
1  August  at  10  P.  M.,  assuming  favorable  visibility  conditions  and 
night-scouting  speed  of  9  knots? 

Answer.  On  4  August,  5.30  A.  M.,  the  convoy  would  be:  48+7.5= 
55.5  hours  at  12  knots=666  miles  from  APRA. 
2G051— 16 10 
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The  scouting  line  would  be  221  miles,  position  3  August,  at  5.30 
A.  M.,+359  miles,  distance  moved  in  24  hours — 580  miles  from 
APRA. 

The  convoy  would  be  666—580=86  miles  ahead  of  the  scouts.  The 
convoy  moving  at  12  knots,  the  scouts  at  20.  The  scouts  gain  8  miles 
an  hour  and  would  overtake  the  convoy  in  lOf  hours  from  4  August, 
5.30  A.  M.,  or  at  about  4.15  P.  M. 

Question  10.  What  change  in  plan  or  speeds  would  be  required  if 
the  convoy :s  assumed  maximum  speed  was  12^  knots  instead  of  12 
knots,  time  of  departure  between  1  August,  10  P.  M.,  and  2  August, 
3  A.M.? 

Answer.  When  the  scouting  line  is  formed  on  3  August,  5.30  A.  M., 
the  convoy  could  be  393.^  miles  from  APRA.  The  center  of  the 
scouting  line  is  but  221  miles  from  APRA.  The  convoy  may  be  172.7 
miles  ahead  of  the  scouting  line. 

The  convoy  can  steam,  in  24  hours,  300  miles. 

By  the  previous  method,  the  scouts  steam  in  24  hours  359  miles. 

The  scouts  could  gain  59  miles  in  24  hours. 

172  7 
It  might  require        '   —2.9  days  to  overtake  the  convoy. 

In  this  case  the  convoy  could  arrive  at  AMAMI,  as  the  scouts 
would  not  get  the  information  in  time  to  concentrate  and  attack. 

It  is  therefore  necessary  for  the  scouts  to  use  a  higher  scouting 
speed  during  the  night  by  assuming  a  higher  minimum  or  using, 
after  the  first  night,  the  highest  average  enemy  speed  examined  for 
earliest  hour  of  departure. 

By  using  highest  average  speed  examined  for  enemy's  earliest 
hour  of  departure  for  night  scouting  speed,  the  enemy  would  be 
overtaken  on  5-Auguofrrct  6.55  A.  M.,  thus  assuring  sufficient  time  for 


concentration/ and  attack^.^ 


SEARCH    METHOD    EXERCISE    5. 
SEARCH    FROM    THE    REAR— TRAILING   METHOD. 

Motives. — Exercise  in  the  conduct  of  search  operations,  trailing 
method. 

Study  of  the  influence  of  fog  on  search  operations. 

General  situation. — War  exists  between  Orange  and  Blue.  Blue 
has  established  an  advance  base  at  AMAMI  O  SIMA.  After  an  inde- 
cisive though  severe  engagement  off  SIMONOSEKI  the  Orange  fleet 
retired  into  the  INLAND  SEA.    The  Blue  fleet  retired  to  AMAMI. 

On  29  March  the  Orange  navy  department  learned  that  a  Blue 
convoy  wTas  being  assembled  in  APRA,  GUAM,  and  that  a  division  of 
armored  cruisers  and  a  squadron  of  second-class  cruisers  had  been 
dispatched  from  AMAMI  to  act  as  an  escort. 
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An  Orange  squadron  of  6  armored  cruisers  at  PORT  LLOYD, 
BONIN  ISLANDS,  was  directed  to  blockade  or  destroy  the  Blue 
convoy  and  escort. 

Special  situation. — On  1  April,  8  P.  M.,  when  the  armored-cruiser 
squadron  is  about  180  miles  north  of  APRA,  steaming  at  15  knots,  a 
radio  message  is  received  from  a  tramp  steamer  off  APRA,  as  follows : 

Blue  convoy  at  anchor  in  APRA  at  one  April,  six  P.  M. 

At  2  April,  7.30  A.  M.,  this  armored-cruiser  squadron  arrives  off 
APRA  and  finds  the  harbor  empty. 

Required. — A  sketch  of  the  tracks  of  the  ships  of  this  squadron 
from  2  April,  7.30  A.  M.,  until  5  April,  6.30  P.  M.,  with  a  note  of  each 
change  of  speed  and  reason  for  such  change,  under  the  following 
assumptions. 

ASSUMPTIONS    GOVERNING    SOLUTION. 

1.  Daylight,  5.30  A.  M.  to  6.30  P.  M. 

2.  Maximum  sustained  speed  of  armored  cruisers  is  18  knots. 

3.  Estimated  speed  of  Blue  convoy:  Maximum,  12  knots;  mini- 
mum, 9  knots. 

4.  Convoy's  earliest  time  of  departure,  1  April,  6.30  P.  M. ;  latest 
time  of  departure,  2  April,  6.30  A.  M. 

5.  Armored  cruisers  are  prepared  to  make  18  knots  and  are  5  miles 
northwest  of  Apra  on  2  April,  8  A.  M. 

6.  Search  is  to  be  conducted  by  trailing  method.  Speed  during 
favorable  visibility  conditions  to  be  scouts'  maximum  sustained  speed ; 
during  darkness  or  unfavorable  weather  conditions,  speed  to  be  9 
knots,  or  such  higher  average  speed  of  the  convoy  for  earliest  hour 
of  departure,  as  shall  have  been  examined  at  the  time. 

7.  On  4  April,  4  A.  M.,  the  4  northeastern  ships  encounter  a  dense 
fog. 

8.  On  4  April,  by  9  A.  M.,  the  squadron  commander  has  received 
radio  messages  from  all  ships,  reporting  clear  weather. 

9.  One-half  hour  is  required  to  communicate  to  all  ships  of  the 
squadron  by  radio. 

10.  Scouting  distance  to  be  60  miles. 

SEARCH   METHOD   EXERCISE    5. 

SEARCH    PROM    THE    REAR— TRAILING   METHOD. 

SOLUTION. 

(Sketch  22.) 

Distance  APRA  to  AM  AMI,  1,260  miles. 

Earliest  time  of  departure  of  convoy,  1  April,  6.30  P.  M.  Esti- 
mated maximum  speed  of  convoy  12  knots.     Earliest  arrival  of  con- 
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voy  at  AMAMI,  6  April,  3.30  A.  M.    Contact  must  be  made  before 

dark,  5  April.  t  /jz ' 

At  dark,  5  April,  6.30  P.  M.,  convoy  may  be  -1^2  miles  from 
APRA.  .jccn 

1  052  /  / 
The  armored  cruisers  must  average  "7"~"  =  12.75  knots  to  over- 
take the  convoy  by  dark,  5  April.  During  clear  weather  in  daylight, 
they  can  make  18  knots=234  miles.  If  speed  is  reduced  to  9  knots 
during  darkness,  they  would  make  99  miles  during  the  night;  this 
would  average 

234  +  99     1 0  Q        /    "  y&f\ 

-^—  =  13.8.^^u 

SThere  would  be  no  difficulty  in  overhauling  the  convoy  if  it  was 
known  that  it  had  departed  on  1  April,  6.30  P.  M.  The  grave  danger 
is  that  it  left  later  and  might  be  passed  during  the  first  night  in  the 
baste  to  overtake  it  under  the  assumption  of  the  earliest  hour  of  de- 
parture. 

The  first  object  of  the  armored  cruisers  is  to  search  as  far  as  pos- 
sible during  the  remaining  daylight  hours  of  2  April.  They  will 
therefore  search  toward  the  arc  of  a  position  circle  from  APRA, 
center  of  arc  on  the  direct  course  to  AMAMI,  at  18  knots,  on  courses 
such  that  a*t  dark  no  two  adjacent  ships  will  be  separated  by  more 
than  60  miles. 

Ten  and  one-half  hours  at  18  knots=189  miles;  they  started  5' 
miles  from  APRA;  they  are  at  dark  194  miles  from  APRA.    At  9 
knots,  it  would  have  taken  the  convoy  21.5  hours  to  steam  this  dis- 
tance. 

If  the  convoy  is  not  sighted  by  dark  it  is  certain  that  it  has  taken 
a  course  far  outside  the  area  that  can  be  covered  by  6  ships  or  that 
it  is  farther  from  APRA,  in  which  case  if  steaming  at  its  assumed 
minimum  speed,  9  knots,  it  must  have  departed  from  APRA  at  least 
21.5  hours  before  2  April,  6.30  P.  M.,  or  by  1  April,  9  P.  M. 

By  5.30  A.  M.,  3  April,  the  convoy  can  not  be  nearer  to  APRA  than 
194+99=293  miles  under  the  conditions  assumed. 

The  armored  cruiser  should  at  3  April,  5.30  A.  M.,  be  formed  on  a 
line  at  right  angles  to  the  enemy's  assumed  course,  as  far  toward 
AMAMI  as  is  consistent  with  covering  the  arc  of  a  circle,  the  center 
of  which  is  APRA  and  the  radius  293  miles,  the  center  of  the  arc 
covered  being  on  direct  course  APRA-AMAMI.  The  straight  line 
is  preferred  to  the  arc  of  a  circle  as  it  permits  of  more  rapid  concen- 
tration. 

This  line  is  as  shown  on  the  sketch,  the  center  of  the  line  being 
293—25=268  miles  from  APRA.  This  line  can  not  be  tangent  to  the 
daylight  circle  as  the  wing  scouts  would  not  cover  the  arc.  It  is  25 
miles  nearer  APRA  at  its  center  than  is  the  position  circle. 
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On  3  April,  5.30  A.  M.,  all  ships  take  up  18  knots.  In  13  hours 
of  daylight  they  will  steam  18X13=234  miles. 

At  dark  the  highest  average  speed  examined  for  enemy's  earliest 
hour  of  departure  is 

268  +  234     502     1  _   .  ,       , 
— _ =  48  =10,4  knots. 

During  the  night  the  scouts  steam  at  10.4  knots.  At  daylight 
4  April  the  weather  is  foggy  and  this  speed  of  the  scouts  must  be 
maintained  until  9.30  A.  M.,  when  all  scouts  have  received  instruc- 
tions to  steam  at  18  knots. 

From  9.30  A.  M.  to  6.30  P.  M.  is  nine  hours;  at  18  knots  equals 
162  miles. 

At  dark  4  April  the  center  of  the  line  is  502+  (15X10.4)  +162=820 
miles  from  APEA. 

The  highest  average  speed  for  enemy's  earliest  departure  examined 
is  *ffi  =11.3  knots. 

On  5  April,  5.30  A.  M.,  the  armored  cruisers  are  on  a  line  the  center 
of  which  is  distant  from  APEA  820+  (11X11.3)  =944.3  miles. 

If  the  convoy  had  left  APEA  at  1  April,  6.30  P.  M.,  and  steamed  at 
12  knots,  it  could  be  at  this  time  83X12=996  miles  from  APEA. 

It  is  possible  that  it  is  996—944.3=51.7  miles  ahead  of  the  center 
of  the  line. 

The  armored  cruisers  gain  on  the  convoy  during  daylight  6  miles 
an  hour.  By  6  April,  2  P.  M.,  the  Orange  armored  cruisers  have 
covered  the  highest  enemy  assumed  speed  for  earliest  hour  of  depar- 
ture; they  should  then  change  to  the  patrol  method,  running  this 
until  dark;  then  form  a  line  132  miles  nearer  to  AMAMI  than  any 
position  that  could  be  occupied  by  the  convoy  unobserved. 
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Addenda  to  chapter  XIV  (Pye) 
(Prepared  by  Captain  J.  K.    Taussig, U.S.N. ) 
Search  from  the  rear  —  Trailing  Ilethod;  Speed  of  Scouts 
During  Dark  Hours. 

If  the  scours  are  of  sufficient  number  so  tha,t  they  need 
not  he  placed  at  the  maximum  distance  apart  on  the  scouting  line, 
it  will  be  practicable  for  them(and  pften  desirable)  that  they 
steam  at  a  greater  speed  during  the  dark  hours  than  the  minimum 
assumed  speed  of  the  convoy. 

The  range  of  visibility  covered  by  the  scouts  at  dark 
and  at  daylight  is  ascertained  as  follows; 
Let  r  =  the  radius  of  visibility  of  each  scout 
q  =  the  scouting  distance 

R  -  the  range  of  visibility  ahead  or  astern  of  the  line 
We  then  have  R-\/r2-(g4E 

Fob  example;  suppose  the  scouting  distance  is  40  miles  and  the 
radius  of  visibility  is  30  miles.  We  then  have  R  =y502--(  40  )c 
=  y600  -22. 36, which  is  the  distance  ahead  covered  at  dark  by 
the  scouting  line, and  which  will  be  the  distance  astern  covered 
at  daylight. 

If  under  these  conditions  the  convoy  has  not  been  sighted 

at  dark,  it  must  be  at  least  22.36  miles  ahead  of  the  scouting 

line.  Assuming  a  minimum  speed  for  the  convoy  during  the  dark 

hours  we  can  deduce  the  maximum  safe  speed. 

Let  h  =  the  number  of  dark  hours 

s  -  the  minimum  speed  of  convoy 

R  =  the  range  of  visibility  determined  by  the  scouting 
distance 

S  5  the  maximum  safe  speed  of  the  scouts. 

v;e  then  have  S  =  h  *  «» 2  x  R  =  sf  -{£ 

h         '  h 
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Example:   Suppose  the  scouts  are  40  mi'!ies  apart  and  the  radius 
of  visibility  is  30  miles:   The  minimum  speed  is  9  knots  and 
there  are  II  hours  of  darkness. 

What  is  the  safe  maximum  for  the  scouts  during  the  night? 

?,  x  2?..  36   •   h 
In  this  case  S  =  sA   ~r     J-2  »07 
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CHAPTER   XV. 


THE    DIRECT    METHOD. 

The  standard  forms  of  search  have  been  discussed,  except  one, 
which  is  the  most  common  in  strategical  scouting,  and  the  most 
simple.    This  is  the  "  direct  method." 

In  the  direct  method,  the  scouts  steam  in  such  a  manner  as  to  cover 
a  selected  area,  maintaining  a  constant  speed  and  a  steady  course 
during  favorable  visibility  conditions,  until  a  fixed  position  is* 
reached,  or  the  plan  is  changed  by  further  orders. 

The  direct  method  may  take  the  form  of  the  daylight  portion  of  the 
search  from  ahead;  it  may  be  from  the  flank,  approximating  the  day- 
light portion  of  the  sector  method;  or  it  may  be  from  the  rear,  simi- 
lar to  the  daylight  portion  of  trailing.  It  may  not  resemble  any 
of  these  forms  of  search;  the  courses  and  speeds  of  the  scouts  being 
regulated  to  cover  the  desired  area. 

The  main  feature  of  the  direct  method  is,  so  long  as  conditions  re- 
main favorable,  the  course  and  speed  of  each  scout  remains  constant 
until  contact  is  made  or  further  orders  are  received. 

The  direct  method  is  often  used  to  cover  one  area  while  taking 
up  a  position  for  the  use  of  a  different  method  in  the  same  or  in  a 
different  area. 

As  an  example  of  this,  examine  the  problem  (given  as  an  example) 
in  Trailing,  page  146,  and  consider  that  the  commander  of  the 
Orange  armored-cruiser  squadron  had  decided,  instead  of  trailing, 
to  search  by  the  direct  method  until  the  armored  cruisers  were  ahead 
of  any  possible  position  of  the  Blue  force,  and  then  to  use  the  search 
from  ahead. 

The  commander  would  have  determined  the  position  in  which  his 
line  would  have  to  be  formed,  and  the  time  it  should  be  formed  to 
be  ahead  of  the  enemy,  assuming  the  enemy's  earliest  hour  of  de- 
parture and  maximum  speed,  and  he  would  then  have  ordered  the 
cruisers  to  use  the  direct  method  to  the  assigned  position  of  the  line 
to  be  formed.  In  this  case  the  armored  cruisers  would  steam  at  a 
constant  speed  both  during  favorable  and  unfavorable  visibility  con- 
ditions until  the  assigned  position  was  reached.  If  they  made  con- 
tact, they  would,  of  course,  abandon  the  search.  If  no  contact  were 
made,  they  would,  from  their  new  position,  start  the  search  from 
ahead. 
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UNFAVORABLE   VISIBILITY    CONDITIONS. 

When  the  primary  object  of  the  search  is  to  cover  the  area,  the 
method  of  procedure  in  case  of  unfavorable  visibility  conditions  is 
similar  to  that  of  the  method  to  which  the  actual  operation  is  the 
nearest  approach;  in  general  terms,  take  up  the  enemy's  assumed 
course  and  such  speed  as  will  prevent  the  enemy  passing  the  line 
of  scouts  unobserved. 

Several  forms  of  this  method  of  search  are  illustrated  in  the  ex- 
amples at  the  end  of  Chapter  XVII,  Strategical  Scouting. 

OBSERVATION. 

In  Chapter  III,  observation  is  defined  as  follows : 

Operations  within  a  fixed  area,  or  on  a  fixed  line,  with  a  view  to 
ascertaining  the  presence  of  the  enemy  within,  or  his  absence  from, 
that  area,  or  his  passage  of  this  fixed  line. 

This  operation  may  be  aggressive  or  protective,  depending  upon 
the  nature  of  the  operations  which  are  influenced  by  the  information 
obtained. 

A  port  in  which  the  enemy  force  is  known  to  be,  may  be  observed  to 
ascertain  the  time  of  departure  of  the  enemy.  If  the  main  force  is 
to  base  offensive  operations  upon  this  information,  the  operation  is 
aggressive  and  partakes  of  the  nature  of  scouting;  if,  on  the  other 
hand,  the  main  force  is  to  use  this  information  for  defensive  oper- 
ations, the  operation  is  protective  and  partakes  of  the  nature  of 
protective  scouting. 

If  the  observation  force  has  sufficient  power  to  engage  the  enemy, 
the  operation  may  take  the  form  of  a  blockade. 

In  the  ordinary  use  of  the  term  "  observation  force,"  a  weak  force 
is  implied,  the  only  duty  of  which  is  to  obtain  information. 

The  disposition  of  an  observation  force  is  so  dependent  upon  the 
conditions  existing  in  each  particular  case  that  no  fixed  form  can  be 
decided  upon. 


Observation  on  a  fixed-  line  may  sometimes  be  facilitated  by  a 
method  of  using  ships  which  has  not  yet  been  explained.  This 
method  is  called  the  station  patrol. 

THE    STATION    PATROL. 

(Diagram  7.) 

In  the  discussion  of  the  patrol  method  of  search,  it  was  shown 
that  ships  underway  can  cover  more  area  than  ships  at  rest. 


THE   STATION   PATEOL. 
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This  fact  is  employed  in  the  station  patrol  as  follows : 

The  line  XY  is  the  line  to  be  held.    A  scout  is  on  this  line  at  point 

A.    The  radius  of  visibility  is  assumed  to  be  30  miles.    At  rest,  then, 

this  scout  covers,  along  the  line  XY,  a  distance  of  60  miles,  30  miles 

on  each  side  of  point  A. 

In  the  station  patrol,  the  scout  steams  a  fixed  distance  toward  Y, 

say  to  point  B,  then  returns  to  point  A.    This  procedure  is  repeated. 
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If  the  speed  of  the  scout  is  taken  advantage  of,  it  can  cover  a  distance 
along  the  line  XY  greater  than  60  miles  by  this  method,  as  will  be 
explained. 

The  circle  QXP  is  one  drawn  with  a  radius  of  30  miles.  It  is 
assumed  that  the  line  XY  is  perpendicular  to  the  assumed  course  of 
the  enemy,  as  this  disposition  of  the  scouts  covers  the  widest  front. 

Assume  that  an  enemy  near  point  P,  on  a  course  parallel  to  EA, 
is  just  out  of  sight  from  the  scout  at  point  A  when  the  scout  starts 
toward  point  B. 

If  the  scout  is  to  see  the  enemy,  he  must  return  to  point  A  before 
the  enemy  has  passed  point  Q. 
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Manifestly,  there  must  be  some  point  P  which  permits  the  scout 
to  steam  the  greatest  distance  toward  point  B  and  return  to  point  A 
in  time  to  see  the  enemy  at  point  Q.  The  distance  AB  is  not,  how- 
ever, the  entire  distance  covered  by  the-  scout,  for  he  has  observed 
the  distance  AT  to  the  westward  .of  A  and  a  like  distance  to  the 
eastward  of  point  B. 

The  total  distance  observed  by  the  scout  is  therefore  AB+2(AT). 
There  must  be  some  value  of  the  angle  RAP  (0)  for  which  the 
distance  AB+2  AT  will  be  a  maximum. 

This  value  can  be  obtained  by  calculus,  but  it  suffices  to  know  that 
Knapp  and  Logan  have  determined  it  to  be  when, 

cot.  »-£. 

This  angle  is  obtained  graphically  as  follows: 

S= speed  of  scout. 

s= speed  of  enemy. 

Lay  off  from  A  in  the  direction  of  the  enemy's  approach  a  distance 
proportional  to  S  (AL).  At  right  angles  to  this,  from  point  L, 
lay  off  a  distance  proportional  to  2s  (LM).  The  radius  AM  is  at 
the  angle  6  from  AR.  The  point  P  is  at  the  intersection  of  this 
radius  with  the  visibility  circle. 

In  Diagram  7  the  angle  ©'  has  been  laid  off  graphically  as  above 
described,  using  values  S=20,  s=15. 

The  distance  Z  Z',  the  enemy's  movement  from  the  point  where 
he  enters  the  visibility  circle  to  the  point  where  he  leaves  it,  divided 
by  the  enemy's  speed,  will  give  the  time  interval  elapsing  between 
successive  arrivals  of  the  scout  at  point  A. 

Assuming  a  radius  of  visibility  of  30  miles,  the  distance  Z  Z'=33 
miles.  While  the  enemy  is  steaming  33  miles,  the  scout  goes  from 
A  to  B  and  back  to  A.    The  distance  AB  is  then 


*(?  x  s) = *(ii x  20) = 22  miles- 


AW  on  the  diagram,  determined  graphically,  is  25  miles.  The 
distance  along  the  line  held  by  one  scout  is  2AW+AB= 50+22 =72 
miles,  and  increase  of  12  miles  in  the  distance  covered  above  that 
covered  by  a  scout  at  rest. 

In  assigning  stations  to  adjacent  scouts  it  must  be  kept  in  mind 
that  the  actual  portion  of  the  line  held  by  the  scout  A  is  from  W  to 
a  point  a  distance  AW  on  the  opposite  side  of  point  B,  or  W  W'. 

When  this  method  is  used  during  daylight,  the  position  of  the 
enemy  is  considered  as  a  point  because  the  ratio  of  the  radius  of 
visibility  to  the  diameter  of  the  column  of  smoke  is  indefinite  and 
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the  time  taken  to  reverse  course  of  the  scout  is  so  small  in  com- 
parison to  the  time  run  on  each  course  that  it  is  neglected  in  the 
computation. 

USE    OF    STATION    PATROL    AT    NIGHT. 

Sketch  23. 

At  night  the  range  of  visibility  of  an  enemy  ship  is  probably  as 
great  as  that  of  its  smoke.  In  searching  for  an  enemy  force  of 
several  ships  it  is  probable  that  the  length  of  their  formation,  com- 
pared to  their  range  of  visibility,  will  be  relatively  great.  This 
length  of  formation  has  a  marked  effect  in  increasing  the  distance 
which  can  be  covered  by  each  scout. 

The  turning  circle  of  the  scout  and  the  time  required  to  turn  also 
have  a  marked  effect  on  this  distance. 

Sketch  23  indicates  the  station  patrol  used  at  night  under  the  fol- 
lowing assumptions : 

Range  of  visibility  of  single  ship — 2  miles. 

Speed  of  scout — 23  knots;  tactical  diameter — 1,000  yards. 

Time  required  to  make  16-point  turn — 3  minutes. 

Speed  of  enemy — 12  knots. 

Length  of  enemy  formation — 4,000  yards. 

SEARCHING,   STRATEGICAL  OFFENSIVE. 

If  our  main  body  is  advancing  in  the  theater  of  war,  the  main 
body  of  the  enemy  is  probably  lying  in  a  position  in  readiness, 
awaiting  our  approach.  This  assumption  can  not  be  considered  a 
surety,  however,  and  any  system  of  search  which  failed  to  consider 
the  possibility  of  the  enemy  main  body  advancing  would  be  de- 
fective. 

In  order  to  be  sure  that  the  enemy  main  body  does  not  pass  our 
scouting  line  during  darkness,  either  the  scouts  must  move  toward  our 
main  body  during  dark  at  the  enemy's  assumed  maximum  speed,  or 
there  must  be  two  lines  of  scouts  placed  at  a  distance  apart  equal 
to  the  night  steaming  distance  of  the  enemy  at  his  assumed  maximum 
speed,  plus  the  night  advance  of  the  scouts. 

This  necessity  for  advancing  the  scouting  line  practically  pro- 
hibits, on  account  of  excessive  speed  required,  any  form  of  search 
other  than  the  search  from  ahead,  using  one  line  of  scouts,  or  two 
lines  of  scouts  as  stated  above. 

These  two  methods  will  be  compared  as  regards  number  of 
ships  and  speed  required,  under  the  following  assumed  conditions : 

Front  to  be  covered=600  miles. 

Own  main  body  speed =9  knots. 

Enemy  main  body  maximum  speeds  12  knots. 

Maximum  speed  of  scouts=:23  knots. 

Daylight=14  hours.    Night=10  hours. 
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SEARCH    FROM    AHEAD STRATEGICAL    OFFENSIVE. 

(Sketch  24.) 

Enemy  main  body  may  approach  during  dark=120  miles. 

Scouting  line  must  advance  during  24  hours  to  maintain  position 
with  regard  to  main  body=216  miles. 

Scouting  line  advances  during  daylight  23X14=322  miles. 

322 — 216=106  miles  that  scouts  can  move  toward  own  main  body 
during  dark.  Fourteen  miles  must  be  added  to  the  distance  the 
scouts  can  cover. 

Scouts  must,  therefore,  be  placed  so  close  together  that  their  day- 
light radii  of  visibility  intersect  7  miles  ahead  of  the  line  joining 
their  position,  as  shown  in  Sketch  24. 

Assuming  daylight  radius  of  visibility  as  30  miles,  the  scouts  will 
be  separated  by  a  distance : 

2V(30)2-(7)2  =  58.3  miles.. 

In  order  to  cover  a  front  of  600  miles  11  scouts  will  be  required. 
They  will  steam  23  knots  an  hour  for  14  hours  and  10.6  knots  an 
hour  for  10  hours.    Each  scout  will  steam  428  miles  in  24  hours. 

By  the  method  of  two  lines  20  scouts  will  be  required.  Each  scout 
will  steam  216  miles  in  24  hours. 

By  using  the  search  from  ahead  high  speed  is  essential,  and  if 
the  enemy  main  body  can  make  15  knots  the  method  is  practically 
prohibited.  Under  the  best  circumstances  the  large  expenditure  of 
fuel  will  probably  prevent  its  use. 

In  the  foregoing  discussion  it  has  been  assumed  that  the  scouting 
force  is  not  preceding  the  main  body  by  a  great  distance.  The  dif- 
ficulties of  this  method  of  search  are  many,  as  has  been  shown.  It 
seems  probable,  therefore,  that  the  scouting  force  should  precede  the 
main  body  some  days,  accompanied  by  fuel  ships,  and  after  .fueling 
on  or  near  the  enemy's  coasts  search  by  other  methods  until  their 
own  main  body  approaches  the  coast. 
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THE  USE  OF  HYDRO-AEROPLANES  IN  SCOUTING. 
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Addenda  to  Chapter  XII. 

Insert  preceding  page  161. 

(a)      USED  PROM  SHORE 
(aa)  Seaplanes 

The  performances  of  the  N-C  planes,  both  in 
maintained  flight  and  in  communications,  now 
considerably  deepen  the  search  zones  off  our 
coasts  and  from  our  island  positions.     Patrol 
planes  should  he  capable  of  locating  an  enemy 
force  of  lP-lrnot  transports  twenty-four  hours  off 
shcre.     If  this  can  he  relied  on,    our  destroyers 
can  lie  concentrated  in  an  interior  position  off 
the  Delaware  Capes  from  where  an  attack  on  an  enemy 
expedition  of  15-lcrot  transports  could  he  delivered 
in  the  right  bsfore  the  enemy  reached  any  geographi- 
cal objective  from  Cape  Cod  to  Hatteras.      It  would 
seem,    therefore,    that  aggressive  air  scouting  from 
shore  could  be  carried  on  in  every  case  where  there 
is  a  probability  of  oarrying  through  offensive  taoti- 
cal  operations  before  the  enemy  expedition  reached 
his  geographical  objective. 

(ah )     Dirigm?§. 

The  capabilities  of  the  present  day  dirigibles  leave 
no  doubt  that  aggressive  air  scouting  and  successful 
tracking  can  be  pushed  farther  off  shore  than  the 
limits  suggested  by  the  performances  of  the  patrol 
planes. 

(ao)  In  any  ever.t  a  strong  force  of  air  soouts  operating 

from  bases  would  prove  of  great  value  towards  the  end 
of  the  campaign  when  surface  scouts  were  used  up. 
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(h)      USED  FROM  SHIPS 

(b a )     For  S^ar-sh  and  Strategical  Scouting 

Considering  the  nature  of  the  carrier: 
The  British  have  developed  the  following: 

Planes 


Ship 

Diffpl^ 

Speed 

FURIOUS 

19,500 

32 

HERMES 

10,750 

25 

VINDICTIVE 

9,750 

30 

16  scouting 
6  fighting 
25  scouting 
6  scouting 
2  fighting 
The  Captain  of  the  FURIOUS  reports  -  "FURIOUS 
entered  Helgoland  Bight  and  sent  up  modern  fight- 
ers to  bring  down  German  seaplanes  sent  out  to 
bomb  him.  A  captured  German  flyer  was  astonished 
to  be  brought  down  by  high  performance  land  planes 
at  sea." 

The  scouting  airplane  carrier  for  distant  search 
operations  is  assured.  The  flying  off  is  well  de- 
veloped, but  the  flying  on  is  not  yet  perfected. 
The  carrier  must  have  a  speed  over  30  for  this  lat- 
ter; and  means  are  not  yet  perfected  always  to 
salvage  the  crew  of  the  airplane. 
Developments  point  to  every  scout  ultimately  carry- 
ing one  plane, 
(bb)  For  Tactical  Scouting: 

Each  battleship  and  each  battle- cruiser  now  carry 
two  planes.   One-half  of  the  battleships  each  carry 
one  scouting  and  one  fighting  plane;  one-half  the 
battleships  each  carry  two  fighting  planes;  the 
battle-cruisers  each  carry  two  scouting  planes. 
Each  of  these  planes  is  capable  of  no  more  than 
one  flight  from  a  turret. 
WWP/WHF  2  July '19. 
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CHAPTER  XVI. 


THE    USE    OF    HYDROAEROPLANES    IN    SCOUTING. 

The  successful  application  of  the  aeroplane  to  reconnoissance  duty 
in  land  warfare,  has  led  to  very  broad,  and  frequently  ill-considered 
statements  as  to  the  value  of  hydroaeroplanes  in  naval  scouting. 

The  statement  has  been  made  that  the  efficiency  of  the  hydro- 
aeroplane has  made  the  fast  ship  scout  useless. 

The  use  of  hydroaeroplanes  must  be  considered  from  two  points 
f  view : 

{a)  Used  from  shore. 

(h)  Used  from  ships. 

Information  of  the  enemy  is  required  for  the  conduct  of  strategi- 
cal operations  with  a  view  to — 

1.  Offensive  tactical  operations. 

2.  Defensive  tactical  operations. 

In  (1)  the  operation  of  the  scouting  force  is  aggressive.  Can  an 
information  service  consisting  of  hydroaeroplanes  only  be  aggres- 
sive ? 

In  an  attack  upon  our  Atlantic  coast  the  aim  of  an  enemy  would  be 
f*     landing  of  an  expeditionary  force  sufficiently  powerful  to  seize 
control  an  area  of  sufficient  extent  to  furnish  a  base  for  future 
muitary  operations. 

l  favorable  weather  ships  may  be  beached  at  most  any  point  on 
oux  coast,  from  Cape  Hatteras  to  Cape  Cod,  without  serious  damage, 
and,  the  transports  having  been  beached,  the  efficiency  of  submarines 
.wo*  Id  be  very  greatly  reduced  if  they  were  not  made  entirely 
negligible. 

It  is  not  unreasonable  to  suppose  that  such  an  invading  force  would 
b.,  embarked  in  transports  of  at  least  15  knots  speed.  In  a  10-hour 
i  ht  this  force  could  move  150  miles.  Assuming  the  weather  as 
clear,  which  is  true  only  about  40  per  cent  of  the  time  in  northern 
waters  in  early  summer,  it  would  be  necessary  for  the  areoplanes  to 
cover  the  area  within  150  miles  of  the  coast  by  dark  each  day,  and 
the  aeroplanes  to  be  effective  would  have  to  be  not  more  than  90 
miles  apart. 

This  would  require  that  10  planes  fly  150  miles  seaward  and  return 
without  serious  errors  in  navigation  or  mechanical  defects. 

26051— 1G 11  161 
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If  this  efficiency  can  be  counted  upon,  we  may  be  certain  of  obtain- 
ing information  of  the  enemy's  approach  before  our  coast  is  reached, 
when  the  weather  is  clear;  that  is,  about  40  per  cent  of  the  time  in 
early  summer. 

But  having  gained  this  information,  of  what  benefit  is  it?  Can 
the  plane  track  the  fleet  at  night?  Probably  not.  If  not,  how  are 
we  to  concentrate  our  force  for  an  effective  attack? 

A  force  150  miles  east  of  the  Capes  of  the  Delaware  at  dark  could 
reach  these  capes,  Buzzards  Bay,  or  the  Capes  of  the  Chesapeake 
during  the  morning  of  the  clay  following.  The  fleet  can  not  be  con- 
centrated to  defend  all  three  places. 

The  answer  seems  plain:  Aggressive  scouting  can  not  be  carried 
on  from  shore,  and  a  force  having  only  hydroaeroplanes  for  scouting 
can  not  be  efficient. 

In  (2)  strategical  operations  with  a  view  to  defensive  tactical 
operations  the  hydroaeroplane  used  from  shore  might  be  efficient  if 
its  base  was  near  to  the  position  of  the  enemy's  fleet,  for  the  infor- 
mation is  not  required  so  early,  and  the  initiative  of  movement  lies 
with  the  fleet  seeking  to  avoid  action.     This  is  protective  scouting. 

Efficient  scouting  must  be  done  by  ships,  not  aeroplanes.  Aero- 
planes are  but  an  aid.  By  the  increase  in  the  radius  of  visibility 
from  a  greater  elevation,  the  aeroplane,  launched  from  a  ship,  may 
be  used  to  increase  the  distance  covered  toward  the  flank,  ahead,  or 
to  the  rear. 

As  yet  the  launching  of  hydroaeroplanes  from  ships  is  in  an  ex- 
perimental stage,  except  by  means  of  derricks,  which  lower  the  plane 
on  to  the  surface  of  the  water. 

This  means  can  only  be  efficient  in  a  smooth  sea  and  consequently 
may  not  be  available  at  the  time  it  is  most  desired.  The  hydroaero- 
plane to-day  should  be  considered  only  as  an  auxiliary  to  the  scout- 
ing force,  which  may,  in  good  weather,  greatly  facilitate  the  work 
of  such  force. 

Assuming  then  that  for  efficiency  the  hydroaeroplane  must  be  car- 
ried by  ships,  what  is  the  nature  of  the  ship  which  should  carry  the 
planes? 

The  British  Navy  has  at  least  two  ships  fitted  as  mother  ships  for 
hydroaeroplanes.  One  was  at  the  Dardanelles ;  one  is  with  the  main 
fleet.  These  ships  are;  one  a  converted  ocean  liner,  the  other  a  con- 
verted collier. 

In  both  of  these  cases  the  planes  are  used  in  the  immediate  vicinity 
of  the  base  and  in  no  sense  are  these  ships  suitable  for  the  work  of 
assisting  a  scouting  force  to  cover  a  large  area  hundreds  of  miles 
from  a  base. 

In  view  of  the  wide  distribution  of  a  scouting  force,  it  is  mani- 
festly impossible  for  one  ship  to  act  as  a  base  for  planes  to  be  used 
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in  such  operations.  The  only  efficient  method  is  for  the  plane  to 
base  on  the  scout. 

A  weak  scouting  force  carrying  planes  is  more  apt  to  gain  informa- 
tion of  the  approach  of  enemy  ships  and  is  therefore  a  little  safer 
from  attack  than  one  not  carrying  planes;  but  to  take  advantage  of 
the  security  the  planes  give,  the  scouts  must  avoid  action  with  the 
enemy.  The  necessity  of  avoiding  action  will  cause  a  wide  disper- 
sion of  the  scouting  force  with  a  corresponding  decrease  in  its  effi- 
ciency. 

An  offensive  screen  is  just  as  much  to  be  feared  by  a  weak  scouting 
force  accompanied  by  planes  as  by  such  a  force  without  planes. 

To  assure  us  the  use  of  the  planes,  the  scouts  must  be  of  sufficient 
force  to  fight  or  of  sufficient  speed  to  avoid  action. 

The  highest  efficiency  of  the  hydroaeroplane  can  be  obtained  only 
when  the  ships  on  which  the  planes  are  based  are  secure  from  de- 
struction by  the  enemy  offensive  screen. 

The  benefit  to  be  derived  from  the  plane  will  make  the  destruction 
of  all  ships  cariying  planes  a  first  consideration  of  the  enemy.  The 
tendency  to  consider  fast  scouts  no  longer  necessary  is  the  opposite 
of  the  conclusion  reached  above. 

The  higher  the  efficiency  of  the  plane,  the  more  its  base  should  be 
protected,  hence  speed  and  power  in  plane-carrying  ships  will  in- 
crease with  the  efficiency  of  the  plane. 

The  question  of  visibility  from  a  plane,  its  navigation,  its  normal 
speed,  its  method  of  getting  away  from  its  base  are  matters  upon 
which  there  is  little  data.  The  following  example  of  the  methods 
by  which  planes  may  be  used  to  assist  scouting  operations  should  be 
considered  merely  theoretical  until  actual  trial  shall  have  demon- 
strated their  practicability. 

The  examples  will  be  based  upon  the  following  assumptions : 

Each  scout  has  one  plane. 

Plane  capable  of  two  flights  per  day,  each  flight  not  to  exceed  2J 
hours. 

Speed  of  plane,  60  knots  per  hour. 

Ship  to  be  stopped  one-half  hour  in  hoisting  planes  in  or  out. 

Weather,  clear.  Visibility  of  smoke  of  enemy  main  force  from 
plane,  45  miles;  from  a  ship,  30  miles. 

Daylight,  6  A.  M.  to  6  P.  M. 

USE  OP  HYDRO-AEROPLANES  TO  ASSIST  IN  SEARCH  FROM  AHEAD. 

Conditions : 

Enemy  assumed  maximum  speed,  12  knots. 

Line  to  be  maintained. 

In  this  method  the  planes  may  be  used : 
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(a)  To  decrease  the  distance  to  be  steamed  by  the  scouts;  or, 

(b)  To  increase  the  distance  between  scouts;  or, 

(c)  A  combination  of  (a)  and  (b). 

To  decrease  the  distance  steamed  by  the  scouts. 

CASE    (a). 

(Sketch  25.) 

The  scouts  are  placed  at  GO  miles  distance,  so  that  in  case  of 
weather  not  suitable  for  planes  the  scouts  themselves  could  take  up 
the  scouting. 

CONDUCT  OP  THE  SEARCH. 

If  the  weather  is  favorable,  the  planes,  one  from  each  scout,  start 
to  the  rear  (south)  at  G  A.  M.  and  run  to  points  A  and  B,  respec- 
tively, arriving  at  7  A.  M. 

The  intersection  of  the  45-mile  visibility  circles  from  A  and  B, 
marked  X,  limits  the  area  covered  to  southward  at  7  A.  M.  As  the 
enemy  could  move  12  miles  from  6  A.  M.  to  7  A.  M.  (the  time  at 
which  the  planes  are  in  the  position  to  the  southward),  a  line  passing 
12  miles  north  of  this  intersection  would  give  the  southern  limit  of 
the  area  examined  for  enemy's  position  at  6  A.  M. 

The  planes  reverse  their  course  at  7  A.  M.  and  return  to  their 
scouts  at  8  A.  M. 

No  force  could  pass  between  the  scouts  or  within  30  miles  on  the 
outer  side  of  either  scout  during  daylight  unobserved,  but  the  planes 
must  be  used  again  to  be  certain  that  at  dark  the  enemy  is  not  so  close 
to  the  line  as  to  be  able  to  reach  a  position  to  the  southward  of  the 
southern  limiting  line  the  next  morning. 

The  planes  leave  their  scouts  at  4  p.  m.,  course  north,  and  at  5 
P.  M.  arrive  at  C  and  D. 

The  intersection  of  their  visibility  circles  at  5  P.  M.  (marked  Y)  is 
the  limiting  position  to  the  southward  that  the  enemy  could  occupy 
unobserved  at  5  P.  M.  An  enemy  on  this  line  at  5  P.  M.  could  be  12 
miles  farther  south  by  dark,  6  P.  M.,  so  a  line  12  miles  south  of  Y  is 
the  limiting  line  for  dark. 

The  distance  actually  covered  to  the  front  and  to  the  rear  in  the 
12  hours  of  daylight  is  XY— 24=1G2  miles.  As  this  is  more  than 
the  enemy  could  steam  during  dark  (12X12=144),  the  line  will  be 
maintained  efficiently,  although  the  scouts  have  not  moved. 

It  will  be  noticed  that  a  large  part  of  the  area  covered  by  this 
method  is  in  rear  of  the  line  of  scouts.  This  area  can  be  covered  only 
by  the  planes.  If  during  the  night  the  weather  becomes  such  as  to 
threaten  the  use  of  planes  at  daylight,  the  scouts  should  move  to  the 
rear  144—81=63  miles  before  daylight. 
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SKETCH  25 

Use  of  Planes  in  Search  from  Ahead. 

Case(a) 
*  *  Search  from  Ahead  by  Planes  based 

on  scouts.  Scouts  remain  infixed  positions. 

Maintaining  the  line. 

Scoutinq  distance  60  miles. 
.Enemy  assumed  max.  speed  \iYjts. 
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TO    ADVANCE    THE    LINE. 

To  advance  the  line,  the  scouts  would  move  ahead  from  8  A.  M. 
to  4  P.  M.  the  amount  of  the  required  "Advance." 

ADVANTAGE  OF  METHOD. 

The  great  advantage  of  this  method  lies  in  the  ability  to  maintain 
the  scouting  line  without  much  consumption  of  fuel.  The  scouts 
would  burn  fuel  for  a  very  low  speed,  just  sufficient  to  maintain 
their  position.  If  the  planes  were  not  used,  the  scouts  would  have 
to  steam  continuously  at  12  knots  to  maintain  the  line. 

USE  OF  TWO  SCOUTS  AND  TWO  PLANES  TO   COVER  GREATER 

FRONT. 

CASE  (b) 

(Sketch  2G.)  gC 

In  Sketch  26  is  shown  the  method  of /employment  of  two*  scouts, 
each  with  one  plane,  to  cover  a  front  of  xfO"  miles. 

In  this  method,  each  plane  is  required  to  make  two  flights,  each  flight 
toward  the  other  scout.  The  distance  outboard  of  the  scouts  covered 
by  this  method  is  small.  It  will  be  noticed  that  if  4  scouts  were 
employed  the  distance  between  pairs  of  scouts  could  not  be  120 
miles,  as  each  scout  uses  both  flights  of  its  plane  on  the  same  side. 
If  4  scouts  were  to  be  used,  they  would  be  spaced  as  shown  below : 

No.  I,                                                 No.2.                     Mo.3.                                                 Mo.4. 
V  2Smi&- i ZO  miles  ^ —  60 mi. ^- /20  miles  JfrZSmi* 


■fatal  front  covered,  350  mites 


Without  the  use  of  planes,  the  front  covered  would  be  but  240 
miles. 

Conditions. — Enemy  assumed  maximum  speed,  12  knots;  line  to 
be  maintained. 

CONDUCT    OF    THE    SEARCH. 

• 

Scout  No.  1  puts  over  its  plane  at  5.30  A.  M.  and  at  6  A.  M.  the 
plane  leaves  A'  for  A",  distant  GO  miles. 

This  plane  would  sight  an  enemy  force,  which  at  6  A.  M.  was  to 
northward  of  the  line  XY.  Scout  No.  2  would  see  an  enemy  which 
was  within  its  visibility  circle  at  daylight.  The  most  northern  point 
of  these  two  limiting  lines  is  the  point  of  intersection  Y.  A  line 
perpendicular  to  the  course  of  the  enemy  passing  through  Y  is  the 
southern  limit  of  the  area,  all  of  which  is  covered  for  6  A.  M. 

Scouts  Nos.  1  and  2  steam  north  at  12  knots  at  6  A.  M. 

At  8  A.  M.  scout  No.  1  stops  for  half  hour  to  pick  up  its  plane. 
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At  7  A.  M.  the  enemy  would  have  been  discovered  if  to  the  south- 
ward of  position  Z,  but  an  enemy  steaming  south  from  Z  would  be 
sighted  by  scout  No.  2.  An  enemy  at  Z'  would  just  escape  detection, 
so  the  plane  from  scout  No.  2  must  start  in  time  to  reach  a  position 
from  which  it  could  see  such  enemy. 

Suppose  the  plane  from  scout  No.  2  leaves  B'  at  9.30  A.  M.  At 
10  A.  M.  it  would  be  30  miles  west  of  its  starting  point  at  B".  An 
arc  of  the  45-mile  visibility  circle  from  B"  has  been  drawn  to  the 
southward  to  show  that  the  enemy,  who  could  now  be  at  Z",  would 
be  in  sight  from  the  plane. 

The  plane  from  scout  No.  1  leaves  again  at  1  P.  M.,  returning  at 
3  P.M. 

The  plane  from  scout  No.  2  leaves  again  at  4  and  returns  at  6  P.  M. 

At  5  P.  M.  the  plane  would  have  sighted  an  enemy  lying  on  or 
within  a  circle  having  its  center  at  D'",  and  a  radius  45  miles. 

At  6  P.  M.  scout  No.  1  would  see  any  enemy  lying  within  its  circle 
of  visibility,  radius  30  miles. 

An  enemy  at  U  at  5  P.  M.  would  just  reach  the  scouts'  visibility 
circle  at  6  P.  M. 

Any  force  lying  at  6  P.  M.  to  the  southward  of  the  line  U'V,  and 
between  the  intersections  of  this  line  with  the  outboard  arcs  of  the 
scouts'  visibility  circles,  would  have  been  sighted. 

The  front  covered  by  this  pair  of  scouts,  each  with  one  plane,  is 
1$  ^tfmiles.     The  scouts  would  have  been  placed  120  miles  apart. 

The  distance  the  line  of  observation,  having  been  moved  to  the 
front  150  miles  during  daylight,  assures  the  scouts  that  the  enemy 
can  not  pass  the  southern  limit  of  their  scouting  area  by  daylight. 


In  Case  (a),  Sketch  25,  was  shown  how  2  scouts,  each  with  1  plane, 
capable  of  making  2  flights  of  2J  hours'  duration  during  each  day, 
could  maintain  the  line  without  an  expenditure  of  fuel  greater  than 
that  required  to  maintain  their  positions. 

In  Case  (b),  Sketch  26,  was  shown  a  method  of  maintaining  the 
line  at  a  greater  distance  between  scouts,  each  scout  steaming  to  the 
front  during  daylight  at  12  knots,  except  during  the  time  re*quired 
for  getting  out  and  picking  up  planes,  and  during  the  night  steaming 
to  the  rear  at  10&  knots.  The  second  method  requires  quite  an 
expenditure  of  fuel/ as  the  total  steaming  for  24  hours  is  240  miles. 


/' 


CASE  (c) 
(Sketch  27.) 


Case  (c),  Sketch  27,  sIioavs  a  method  of  using  2  scouts,  each  with 
1  plane,  which  is  a  combination  of  cases  (a)  and  (b).  The  distance 
between  scouts  is  90  miles,  each  scout  covers  20  miles  outboard  at 
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daylight,  so  the  pair  covers  a  front  of  130  miles.  The  distance 
steamed  by  each  scout  is  175  miles.  The  daylight  speed,  except  when 
stopped,  is  10  knots;  the  night  speed  a  little  over  7  knots. 
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SKETCH  Zl 

Use  of  Planes  in  Search  from  Ahead. 
Cose  Cc) 

Plan  for  £Scouts,ea&hvv'vm  one  Plane  to 
cover scoutinq  front- of  \ 50 miles.  Scouts 
a+90miles  distance. To  maintain  the  line. 
Assumed  enenvy  maximum  speed  i?„Knct-s. 


USE   OF  PLANES  IN   SEARCH  FROM   THE   FLANK. 

(Sketch  2S.) 

The  value  of  planes  in  the  search  from  the  flank  lies  principally 
in  increasing  the  angular  distance  that  can  be  searched  for  the  as- 
sumptions under  which  the  scout  is  searching. 
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SKETCH  26 

Use  of  Planes  in  Search  from  Ahead 
CasettO 

Plon  for  2.  scouts  each  with  one  Plane  to  caver 
of  I70m\les.  Maintaininq  the  tine 
Assumed  enemv  maiumutn  speed  l£ Knots. 
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It  has  been  pointed  out  in  a  previous  chapter  that  in  running  re- 
tiring search  curves  the  angular  distance  that  can  be  searched  by  a 
scout  is  dependent  upon  the  distance  from  the  enemy's  point  of  de- 
parture at  which  the  search  is  begun  and  also  the  ratio  of  the  speeds 
of  the  scout  and  the  force  for  which  the  search  is  being  conducted, 
the  angle  being  greater  as  the  ratio  of  speeds  is  greater. 
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SKETCH  ZQ. 
Use  of  Planes  in  Search  from  the  FlanK. 
Independent  or  Sector  Method 

Enemy  assumed  speed  12}^  Knots. 
Scouts  speed  20  Knots. 


For  this  reason  the  decrease  in  distance  steamed  by  the  scout, 
due  to  the  necessity  to  stop  during  the  hoisting  out  and  hoisting  in 
of  the  planes,  decreases  the  angle  covered  by  the  scout  itself. 

This  decrease  in  angle  of  search  is,  however,  more  than  made  up 
by  the  additional  angle  which  is  searched  by  the  plane. 

In  Sketch  28  a  method  of  using  a  single  plane  to  increase  the  angle 
searched  is  shown. 
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The  scout  of  20  knots  speed  is  at  point  A  on  the  enemy's  position 
circle  for  daylight,  6  A.  M.  If  the  scout  had  no  plane,  the  scout  would 
run  the  search  curve  AXYZ.  The  angle  actually  covered  by  the 
ship  would  be  the  angle  <*.  The  angle  covered  for  the  assumed  condi- 
tions, visibility  30  miles,  is  ji. 

If  we  assume,  however,  that  the  scout  is  one  of  a  group  operating 
at  a  distance  of  twice  the  range  of  visibility,  60  miles,  in  order  to 
cover  inaccuracies  in  assumed  .enemy  speed  or  time  of  departure,  the 
angle  searched  is  reduced  to  a,  the  angle  actually  covered  by  the 
scout. 

By  using  one  plane,  making  two  flights,  one  just  after  daylight 
and  one  before  dark,  the  angle  through  which  this  zone  may  be 
searched  is  materially  increased,  during  the  daylight  period  being  the 
angle  0. 

CONDUCT    OP    SEARCH. 

The  plane  is  put  over  at  point  A  before  daylight,  and  at  daylight 
the  scout  steams  at  20  knots  for  point  B.  Point  B  must  be  on  the 
enemy  position  circle  for  8  A.  M.  and  such  that  the  plane  can  in  two 
hours  at  GO  knots  scout  to  A'  and  back  to  B. 

The  scout  stops  \  hour  at  B,  hoisting  in  the  plane,  and  at  8.30  A.  M. 
starts  at  20  knots  for  a  point  on  the  enemy's  noon  position  circle  C. 

At  noon  the  scout  changes  course  to  reach  a  position  on  the 
enemy's  4  P.  M.  circle.  The  point  D  must  be  reached  by  3.30  P.  M., 
and  the  plane  hoisted  out  ready  to  commence  the  search  at  4  p.  m. 

From  4  P.  M.  the  scout  runs  at  20  knots  from  D  to  E,  and  at  E 
stops  and  picks  up  the  plane  after  G  P.  M. 

From  position  D  the  plane  scouts  to  D'  and  returns  to  the  scout 
at  E. 

The  angle  through  which  the  zone  of  GO  miles  has  been  scouted  is 
limited  by  the  radii  from  the  enemy's  point  of  departure  passing 
through  the  points  O  and  O'. 

Point  O  is  determined  as  follows : 

With  A'  as  a  center,  draw  a  circle  with  a  radius  of  45  miles,  as- 
sumed radius  of  visibility  from  the  plane.  This  is  the  limiting  circle 
of  vision  when  the  plane  is  at  A',  which  is  at  G.40  A.  M. 

To  determine  the  arc  covered  for  a  zone  of  GO  miles,  it  is  neces- 
sary to  consider  that  an  enemy  was  at  daylight  on  a  position  circle 
30  miles  nearer  the  point  of  departure  than  the  position  of  the  scout, 
say  point  P. 

In  40  minutes  this  force  could  have  reached  point  P\  If,  with 
the  point  of  departure  as  a  center  and  a  radius  from  this  center  to  P', 
we  swing  an  arc  cutting  the  visibility  circle  of  the  plane  at  the 
corresponding  time,  we  obtain  the  point  O.  A  radius  through  this 
point  is  the  limiting  radius  of  the  arc  searched. 
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Point  O'  is  similarly  determined  for  5.20  P.  M.,  the  time  when  the 
plane  will  be  at  D'. 

In  retiring  during  the  night  a  scout  without  planes  would  be 
required  in  order  to  cover  the  60-mile  zone  to  retire  along  the  radius 
from  the  enemy's  point  of  departure.  A  scout  having  a  plane  can 
retire  to  such  a  position  on  the  enemy's  next  daylight  position  circle 
that  the  new  limiting  radius  to  the  eastward  corresponds  with  the 
western  limiting  radius  at  dark ;  that  is,  to  point  F. 

It  will  be  noticed  that  during  this  retirement  the  scout  must  steam 
210  miles  in  11  hours,  1  hour  of  dark  being  consumed  in  picking  up 
and  hoisting  out  the  plane.  This  requires  a  speed  of  19.1  knots 
during  the  night. 

It  is  necessary  to  use  high  speed  continuously  to  take  advantage  of 
the  additional  angle  that  can  be  covered  by  the  plane,  and  for  this 
reason  it  may  often  be  necessary  to  abandon  this  plan. 

The  same  principle  of  extending  the  angle  searched  may  be  applied 
in  using  the  patrol  search,  but  care  must  be  exercised  in  determining 
the  distance  between  scouts  when  scouts  are  required  to  stop.  It  is 
doubtful  if  the  planes  add  much  to  the  efficiency  of  this  type  of 
search  unless  the  speed  of  the  scouts  is  low. 

In  general,  it  may  be  considered  that  in  the  retiring  search  methods, 
planes  are  efficient  in  increasing  the  area  covered,  but  not  in  increas- 
ing the  range  of  assumptions  as  to  the  enemy  assumed  speed  or  time 
of  departure. 

USE  OF  PLANES  IN  SEARCH  FROM  THE  REAR. 

The  use  of  planes  in  trailing  is  very  similar  to  their  use  in  search- 
ing from  ahead.  An  increase  in  distance  between  scouts  decreases 
the  amount  the  scouts  can  overhaul  the  enemy  in  a  given  time. 

The  first  thing  to  consider  is  whether  it  is  desirable  to  cover  a  wide 
front,  or,  by  decreasing  the  front,  overhaul  the  enemy  more  rapidly. 

Case  (a)  indicates  the  method  when  great  front  is  required. 

Case  (b),  when  great  rapidity  of  overhaul  is  required. 

CASE    (a). 

(Sketch  29.) 

In  this  case  each  scout  has  its  plane  out  and  steams  ahead  at  18 
knots  at  G  A.  M.    At  8  A.  M.  each  scout  stops  to  pick  up  its  plane. 

The  planes  steer  for  a  point  18  miles  north  of  their  starting  point 
and  GO  miles  inboard.  Upon  reaching  this,  they  return  to  their  re- 
spective scouts. 

The  two  circles  of  visibility  from  the  planes  interesect  40  miles 
ahead  of  their  7  A.  M.  position,  at  point  X,  and  40  miles  in  rear  at 
point  X'. 
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•  The  enemy's  minimum  speed  is  assumed  as  9  knots.  During  the 
time  the  planes  have  moved  toward  the  center  of  the  line,  6  A.  M.  to 
7  A.  M.?  the  enemy  may  have  steamed  9  miles,  so  the  limiting  line  to 
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SKETCH  29. 

Use  of  Planes  in  Trailing, 
(to  cover  widest  possible  front.) 

Scouts  speed  1 6  Kts. 

Enemy  minimum  assumed  speed  9  Kts. 

the  southward  for  the  enemy's  position  at  C  A.  M.  will  be  a  line  par- 
allel with  the  scouting  line  passing  through  X",  9  miles  south  of  X'. 
The  enemy  may  be  at  7  A.  M.  just  to  the  northward  of  point  X  un- 
observed.   Assuming  the  enemy  at  this  point  and  moving  north  at 
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0  knots,  the  planes  must  be  again  in  the  corresponding  positions  when 
such  intersection  of  their  circles  to  the  rear  would  just  coincide  with 
the  position  the  enemy  could  reach  at  9  knots,  assuming  that  he  was 
just  out  of  sight  from  their  positions  at  7  A.  M. 

The  planes  must  be  back  to  their  respective  scouts  by  dark,  6  P.  M. 
In  view  of  the  possible  delay  which  might  be  encountered  in  hoisting 
in  planes  after  dark,  and  the  high  speed  at  which  the  scouts  steam 
during  the  night,  this  speed  being  materially  increased  in  case  of  a 
delay,  it  seems  advisable  to  start  the  second  trip  of  the  planes  at 
3.30  P.  M.  in  order  to  have  them  hoisted  in  by  6  P.  M. 

At  4.30  P.  M.,  when  the  planes  turn  back  toward  their  respective 
scouts,  they  could  see  an  enemy  to  the  southward  of  a  line  passing 
through  the  intersection  of  their  circles  of  visibility,  Y'. 

From  4.30  P.  M.  until  dark  the  enemy  at  his  minimum  assumed 
speed  could  move  1JX9=13J  miles.  At  dark,  then,  the  enemy  would 
have  been  observed  if  he  was  to  the  southward  of  the  line  passing 
through  Y". 

The  total  distance  covered  to  the  front  is  the  distance  from  the 
line  passing  through  X"  to  the  line  passing  through  Y",  which  is 
254  miles. 

During  the  night  the  scouts  move  to  the  front  at  such  rate  of  speed 
that  the  limiting  line  to  the  southward  at  G  A.  M.  the  next  day  will 
not  be  more  than  12X9=108  miles  north  of  the  limiting  line  for 
6  P.  M. 

The  distance  covered  to  the  rear  of  the  scout's  position  at  6  A.  M. 
is  30  miles.  The  distance  covered  ahead  of  the  scout's  position  at 
6  P.  M.  is  35  miles.  The  minimum  distance  that  the  enemy  will 
steam  during  the  night  is  assumed  12X9=108  miles.  The  scouts 
should  steam  30+35+108=173  miles.  As  they  must  stop  to  get  out 
planes  at  5.30  A.  M.,  the  time  for  steaming  this  distance  is  11  \  hours, 

ttt  =  15  +  knots. 

In  this  method,  the  distance  covered  to  the  front  during  daylight 
is  254  miles.  An  enemy  at  9  knots  could  make  108  miles.  The  over- 
haul is  254—108=140  miles. 

TO  OBTAIN  THE  GREATEST  OVERHAUL. 

CASE  (b). 

(Sketch  30.)  • 

In  order  to  overhaul  the  enemy  most  rapidly,  it  is  necessary  to 
take  advantage  of  the  distance  which  can  be  covered  to  the  front  and 
rear  by  the  planes  steering  courses  parallel  with  those  of  the  scouts. 
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This  is  accomplished  by  sending  the  planes  directly  astern  at  day- 
light as  far  as  they  can  go  and  return  to  the  ship  without  necessi- 
tating any  reduction  in  speed  by  the  scout,  except  such  stops  as  are 
required  for  hoisting  planes  out  and  in. 

Assuming  for  safety  that  the  plane  should  not  attempt  more  than 
a  two-hour  flight,  we  obtain  the  distance  the  plane  can  go  to  the  rear 
as  follows: 

The  plane  moves  120  miles.  The  ship  will,  in  this  same  time,  move 
to  the  front  18X2=36  miles.  The  distance  to  the  rear  of  the  G  A.  M. 
position  that  the  plane  can  go  is 

120-36     AC1     ... 
p =  42  miles. 

At  night  the  plane  can  go  ahead  of  the  3.30  P.  M.  position 

120  +  36     7C      ., 
2 =  78  miles. 

The  scouts  run  at  18  knots,  except  when  stopped  for  planes. 

In  order  that  there  shall  be  no  possibility  of  passing  the  enemy 
unobserved  while  the  planes  are  on  board  the  scouts,  the  scouts  can 
not  be  more  than  60  miles  apart. 

A  and  B  are  the  6  JP.  M.  positions  of  2  scouts.  Scouting  course, 
north ;  distance,  60  miles.  The  planes  leave  A  and  B  at  6  A.  M.,  and 
arrive  at  A'  and  B',  40  miles  south  of  A  and  B,  at  6.40  A.  M.  The 
circles  of  visibility  from  the  planes  intersect,  at  this  time,  at  point  X. 
An  enemy  moving  at  9  knots  would  move  6  miles  between  6  A.  M. 
and  6.40  A.  M.  The  southern  limiting  line  for  the  enemy  at  6  A.  M. 
would  be  a  line  parallel  to  the  scouting  line  passing  through  X',  6 
miles  south  of  X.  This  line  is  79  miles  south  of  the  scouts'  positions 
at  6  A.  M. 

The  scouts  move  forward  at  18  knots  from  6  A.  M.  to  8  A.  M.  and 
then  stop  awaiting  the  planes.  At  8.30  A.  M.  they  go  ahead  at  18 
knots. 

At  3  P.  M.  the  scouts  stop  and  get  out  planes.  The  planes  go  from 
O  to  O'  and  P  to  P'  and  return  to  their  scouts  at  5.30  P.  M. 

At  4.50  P.  M.  the  intersection  of  the  visibility  circles  from  the 
planes  is  at  Y.  An  enemy  at  Y  at  4.50  P.  M.  could  steam  to  Y',  a 
distance  of  1£X9=10J  miles  by  6  P.  M.  The  limiting  line  for  the 
enemy  at  6  P.  M.  is  a  line  parallel  to  the  scouting  line  passing  through 
Y',  10i  miles  north  of  Y.  This  line  is  89  miles  ahead  of  the  scouts' 
positions  at  6  P.  M. 

The  total  distance  covered  during  daylight  by  scouts  and  planes  is 
79+89+10.5X18=357  miles.  '  An  enemy  at  9  knots  could  have 
steamed  12X9=108  miles  in  this  time.  The  overhaul,  then,  is 
357-108^249  miles  during  daylight. 
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SKETCH  30. 

Use  of  Planes  in  Search  from 
the  Rear.   Trailinq. 
Maximum  Over  haul. 

Scouts  speed  18  Knots. 
Enemy  minimum  assumed  speed  9Kts. 

CHAPTER  XVII, 


CONTACT  SCOUTING. 
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CHAPTER  XVII. 


CONTACT    SCOUTING. 

In  the  preceding  chapters,  the  various  methods  of  search  have  been 
described.  Much  time  and  study  are  required  to  perfect  a  knowledge 
of  such  methods  and  of  their  use  in  actual  operations,  and  even  when 
these  methods  have  been  mastered,  one  is  but  at  the  threshold  of  the 
art  of  naval  war. 

Search  is  only  a  means  to  an  end;  the  end  must  be  attained  on 
the  field  of  battle ;  the  most  perfect  search  operations,  the  most  skill- 
ful contact  scouting,  the  most  inspired  strategy  can  not  of  themselves 
ensure  success. 

A  commander,  who  can  conduct  an  efficient  search  and  can  perform 
efficient  contact  scouting,  arrives  on  the  field  of  battle  with  certain 
advantages,  and  that  is  all. 

He  may  find  his  enemy  surprised,  outmaneuvered,  and  ripe  for  defeat.  But 
the  ordeal  of  battle  must  be  undergone ;  and  until  one  side  has  inflicted  and  the 
other  accepted  defeat  on  the  battle  field,  that  success  which  is  the  object  of 
war  has  not  been  achieved.1 

Search  has  been  defined  as  :  "  Operations  to  find  the  enemy."  But 
finding  the  enemy  is  probably  the  simplest  of  the  operations  which 
precede  the  battle. 

The  next  phase  is  called  contact  scouting  and  is  defined  as: 
Scouting  operations  when  in  contact  with  the  enemy. 

Having  located  the  enemy,  the  scouting  force  assumes  the  task 
of  gaining  information  concerning  the  enemy ;  his  direction  of  move- 
ment, strength,  composition,  and  disposition  of  his  forces. 

Efficient  contact  scouting  should  furnish  sufficient  information  of 
the  enemy  to  make  it  possible  for  those  who  are  responsible  for  the 
conduct  of  the  operations  of  the  fleet,  to  gauge  the  extent  of  the 
enemy's  power,  to  fathom  his  intentions,  and  to  make  the  proper  dis- 
position of  the  fleet  to  effectually  oppose  the  enemy. 

In  the  discussion  of  search  operations  no  mention  has  been  made 
of  a  support  for  the  scouting  line.  The  consideration  of  a  support 
does  not  enter  into  the  operation  of  search,  for  manifestly  a  support 
is  not  required  until  the  enemy  is  encountered,  at  which  time  the 
operation  becomes  contact  scouting. 

1  Henderson  :  "Art  of  reconnaissance." 
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The  information  which  the  scouts  can  obtain  does  not  generally 
extend  much  beyond  the  surface  of  the  enemy's  screen.  The  usual 
type  of  scout  is  not  of  sufficient  power  to  force  its  way  through  the 
enemy  screen  to  see  what  lies  behind  it.  Speed  and  numbers  may  in 
some  cases  permit  a  group  of  scouts  to  outmaneuver  an  enemy  screen 
and  gain  the  desired  information,  but  usually  strength  will  be  re- 
quired in  the  nature  of  a  support. 

Battle  cruisers  combine  the  speed  of  a  scout  with  the  power  of  a 
battleship,  and  consequently  in  daylight  can  be  opposed  only  by 
major  ships.  This  power,  which  facilitates  the  piercing  of  the 
enemy  screen  as  soon  as  it  is  encountered,  is  of  immense  value,  as  no 
time  is  lost  by  waiting  for  the  support  to  come  up  and  pierce  the 
enemy  screen,  and  the  enemy  has  no  time  to  organize  an  effective  re- 
sistance. The  speed  of  the  battle  cruiser  practically  assures  its  safety 
from  attack  by  battleships  and  aids  it  in  avoiding  the  enemy  destroy- 
ers, which  are,  after  dark,  the  natural  enemy  of  strong  scouting 
forces. 

The  difficulty  encountered  by  destroyers  in  making  a  speed  near 
to  their  maximum  in  a  moderate  head  sea  affords  the  battle  cruiser 
an  avenue  of  escape.  The  battle  cruiser  should,  when  possible,  ap- 
proach an  enemy  screen  from  such  a  direction  that  it  can  retire  with 
the  sea  ahead. 

The  support  of  a  long  scouting  line  may  require  many  hours  to 
arrive  at  a  point  of  contact  with  the  enemy  screen,  and  during  this 
period  the  scouts  must  do  what  they  can  to  maintain  contact. 

With  the  increase  in  mobility  of  modern  fleets,  and  the  disad- 
vantage to  the  scouts  of  the  curtain  which  night  draws  between  them 
and  the  enemy,  the  difficulty  of  keeping  touch  with  the  enemy  is 
fully  as  great  as  that  of  originally  gaining  touch.  Sometimes,  in- 
deed, it  is  more  so,  for  the  knowledge  that  the  scouting  force  is  in 
touch  with  his  force  may  cause  the  enemy  commander  to  take  meas- 
ures to  drive  off  such  scouts,  and  maneuver  his  main  force  so  as  to 
retard  another  contact  with  the  scouting  force,  or  to  operate  to  de- 
ceive the  scouts. 

When  darkness  comes,  scouts  must  be  withdrawn  unless  the  attack- 
ing force  is  close  enough  to  take  advantage  of  the  scouts'  information 
for  an  attack  during  the  night.  When  the  attacking  force  is  in  this 
position,  scouts  must  often  be  sacrificed  to  gain  the  information 
necessary  for  the  success  of  the  attack. 

Scouts  remaining  in  contact  at  dark,  with  the  screen  of  an  enemy 
force  accompanied  by  destroyers*  are  in  grave  danger,  and  such  pro- 
cedure is  unwarranted  unless  the  information  that  they  can  obtain 
will  assist  offensive  tactical  operations. 

AVhen  a  force  is  constantly  under  observation  by  enemy  scouts,  it 
is  said  to  be  "  picketed." 
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The  ideal  of  "picketing"  is  an  elastic  cordon  of  vigilant  scouts, 
who  retire  whenever  pressure  is  applied  and  close  whenever  pressure 
is  withdrawn,  informing  their  supports  of  any  move  of  the  enemy, 
so  that  detached  groups  may  be  fallen  on  and  either  cut  off  or  driven 
back  on  their  own  main  body. 

Short  of  actual  defeat,  there  are  few  experiences  more  unpleasant 
to  a  commander  than  the  sensation  of  being  "  picketed."  Not  only 
are  his  dispositions  plain  to  the  enemy,  but  his  own  efforts  to  gain 
information  or  drive  off  the  enemy  scouts  are  usually  frustrated, 
unless  undertaken  on  a  large  scale  and  at  some  risk. 

What  has  been  said  previously  concerning  scouts  remaining  in  the 
vicinity  of  a  screen  near  dark,  when  the  enemy  has  destroyers,  will 
indicate  that  "  picketing  "  is  a  much  more  simple  operation  against 
a  force  which  has  no  destroyers. 

The  conclusion  which  is  to  be  drawn  from  a  consideration  of  the 
possibilities  of  contact  scouting  is,  to  assure  success,  a  superior  force 
in  types  suitable  for  scouting  operations  is  essential. 

Numbers  alone  do  not  constitute  superiority;  speed  and  power  of 
the  ships,  efficiency,  training,  and  morale  of  the  personnel  are  all 
factors  which  must  influence  an  estimate. 

Even  if  the  enemy  should  have  a  preponderance  of  force  in  types 
suitable  for  such  operations,  there  is  yet  a  possibility  of  securing 
good  results  from  contact  scouting.  It  is  impossible  for  the  enemy 
to  insure  superiority  everywhere,  and  an  inferior  force  well  handled 
may  be  able  to  assert  a  local  superiority  at  some  point.  The 
possibility  of  such  success  is  dependent  principally  on  the  possession 
of  one  advantage — superior  information — and  this  can  be  obtained 
only  by  taking  the  initiative  and  establishing  early  an  efficient  sys- 
tem of  scouting,  which  amounts  to  saying :  The  better  information  a 
commander  has,  the  more  likely  he  is  to  get  more. 

Contact  scouting  efficiently  carried  out,  must  furnish  information 
of  the  enemy's  strength,  disposition,  and  general  direction  of  move- 
ment, upon  which  information  are  based  the  strategical  operations 
of  the  main  force ;  and  later,  more  detailed  and  constant  information 
of  the  enemy,  upon  which  offensive  tactical  operations  are  based. 

This  difference  in  the  nature  of  the  information  required  and  the 
difference  in  methods  of  operation  of  the  scouting  force  in  these  two 
phases  of  the  operation  of  contact  scouting  gives  rise  to  two  types 
of  scouting,  both  of  which  are  included  in  contact  scouting.  These 
two  types  of  operations  are  called  strategical  scouting  and  tactical 
scouting,  and  are  treated  in  the  succeeding  chapters. 
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STRATEGICAL    SCOUTING. 

Strategical  scouting  is :  Operations  after  a  contact  with  the  enemy's 
main  force  or  its  screen,  before  one's  own  main  force,  or  other  force 
detailed  to  attack,  is  within  striking  distance,  to  determine  the  gen- 
eral direction  of  movement,  composition,  and  disposition  of  the 
enemy's  main  force  and  its  screen.  Upon  the  information  thus  ob- 
tained are  based  the  strategical  operations  of  the  attacking  force  with 
a  view  to  assuming  the  tactical  offensive. 

The  second  phase  of  scouting  operations,  strategical  scouting,  com- 
mences with  the  location  of  the  enemy  main  body  or  screen,  and 
continues  until  the  forces  are  within  striking  distance.  It  may  last 
for  days,  or,  if  the  forces  are  close  when  discovered,  it  may  not  exist 
at  all. 

Scouting  operations  during  this  phase  assume  a  new  form.  The 
area  of  profitable  employment  of  the  scouting  force  becomes  re- 
stricted. Most  of  the  ships  that  have  been  employed  on  search  duty 
lie  well  outside  this  area.  At  least  one  night's  steaming  will  be  re- 
quired before  many  of  these  ships  can  be  of  service. 

The  object  of  strategical  scouting  is  to  obtain  information  of  the 
enemy  upon  which  the  commander  in  chief  or  the  commander  of  a 
force  detailed  to  attack,  is  to  base  his  strategical  operations.  The 
chief  points  to  be  determined  are : 

1.  Enemy  location. 

2.  His  approximate  strength. 

3.  His  direction  of  movement. 

4.  Presence  or  absence  of  train  and  destroyers. 

With  modern  naval  forces  it  may  be  assumed  that  the  portion  of 
the  force  maintained  near  the  main  body  for  protective  scouting, 
protective  or  defensive  screening,  will  be  stronger  than  that  portion 
of  the  scouting  force  making  the  first  contact  with  the  enemy  main 
force. 

Under  these  conditions  it  is  reasonable  to  suppose  that  not  more 
than  one  contact  will  be  made  until  a  considerable  concentration  of 
the  scouting  force  has  been  effected. 

When  one's  own  main  force  or  force  detailed  to  attack,  is  so  distant 
from  the  enemy  main  force  that  no  engagement  can  take  place  dur- 
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ing  the  daylight  of  discovery  or  during  the  succeeding  darkness,  con- 
tinuous tracking  should  be  attempted  only  if  no  opposition  is  en- 
countered. 

Having  once  located  the  enemy  main  body,  if  opposition  is  encoun- 
tered, attempts  to  track  or  even  to  make  further  contacts  before  a 
considerable  concentration  of  the  scouting  force  has  been  effected 
might,  and  probably  would,  result  in  a  loss  incommensurate  with 
the  value  of  the  information  gained. 

If  a  contact  is  made  with  the  enemy  main  body  in  the  morning, 
a  sufficient  force  may  possibly  be  concentrated  by  late  afternoon 
to  warrant  an  attempt  to  make  a  second  contact.  This  contact  should 
be  made  only  if  possible  to  do  so  without  undue  risk.  If  the  first 
contact  is  made  in  the  afternoon,  no  further  contact  should  be  at- 
tempted until  the  following*  dajdight,  unless  no  resistance  is  en- 
countered while  tracking. 

The  radio  signal  reporting  the  discovery  of  the  enemy  main  body, 
with  the  time  of  sighting,  location,  enemy's  estimated  course  and 
speed,  should  be  sent  broadcast  and  relayed  to  all  ships  of  the 
scouting  force. 

The  commander  in  chief  or  scouting  force  commander,  if  there 
be  one,  should  be  immediately  informed  by  group  commanders  of 
the  location  of  each  group  of  scouts  and  of  their  anticipated  plan 
of  action. 

The  first  report  to  the  commander  in  chief  should,  if  possible, 
contain  additional  information  of  the  enemy's  approximate  strength, 
presence  or  absence  of  train,  and  destroyers. 

In  general,  it  may  be  said  that  during  strategical  scouting  the  in- 
terval of  time  elasping  between  contacts  with  the  enemy  main  body, 
depends  upon  the  distance  that  separates  the  main  forces,  or  the 
enemy  main  force  and  one's  own  destroyers,  or  other  force  detailed  to 
attack.  If  the  distance  is  great  one  contact  in  each  daylight  may  be 
sufficient.  As  the  forces  approach  the  time  intervals  between  con- 
tacts should  decrease  until  strategical  scouting  merges  into  tactical 
scouting. 

The  first  evidence  of  the  enemy  will  probably  be  one  or  more  con- 
tacts along  the  scouting  line  with  enenvy  ships.  It  is  important  for 
the  searching  ships  to  avoid  engagements  unless  of  markedly  supe- 
rior force  and  such  engagements  are  necessary  in  carrying  out  their 
mission  of  gaining  information.  If  compelled  to  change  course  to 
avoid  an  enemy  a  scout  should  take  such  course  as  will  soonest  avoid 
the  enemy  and  permit  a  return  to  the  original  plan.  The  necessity 
for  leaving  station  should  always  be  reported  to  the  ships  next  on 
each  side  and  to  the  group  commander,  with  a  statement  of  the  action 
taken  with  regard  to  the  enemy. 
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A  force  carrying  on  a  search  must  not  concentrate  immediately 
upon  contact  with  enemy  ships,  for  the  presence  of  enemy  ships  is 
not  a  sure  sign  that  the  enemy  main  body  is  in  the  vicinity.  If  the 
enemy  could  count  on  a  concentration  of  the  scouting  force  upon  the 
point  at  which  contact  was  first  made,  it  would  be  easy  for  his  main 
body  to. pass  the  line  at  another  point  during  such  concentration. 

The  support  of  the  scouting  line  may  be  directed  to  steam  in  the 
direction  of  such  contacts,  but  such  contacts  must  not  weigh  too 
heavily  in  making  a  decision,  for  they  may  be  only  a  means  to  draw 
attention  from  the  real  point  at  which  the  enemy  intends  to  pass. 
Until  the  enemy  force  searched  for  is  located,  ships  on  search  duty 
should  remain  in  their  assigned  area  unless  their  instructions  are 
changed. 

In  case  there  is  no  support  for  the  scouting  line,  it  may  be  neces- 
sary for  the  ships  of  the  scouting  line  to  concentrate  for  mutual  sup- 
port. They  should  then  reconnoiter  as  a  group.  Such  procedure 
confines  the  area  covered  to  very  small  limits  and  should  only  be 
done  when  absolutely  necessary. 

In  the  foregoing  discussion  it  was  pointed  out  that  the  sighting 
of  a  few  enemy's  ships  may  not  prove  that  the  enemy's  main  body  is 
in  the  immediate  vicinity.  If,  from  the  formation  of  these  ships, 
it  appears  that  they  are  arranged  for  the  purpose  of  denying  infor- 
mation, the  evidence  that  the  main  body  is  present  becomes  stronger, 
and  the  scouting  force  should  proceed  to  develop  the  enemy's  screen 
with  a  view  to  piercing  it  and  ascertaining  what,  if  anything,  lies 
behind  it. 

If  the  enemy's  ships  sighted  assume  the  tactical  offensive,  it  may 
be  necessary  for  the  group  of  scouts  to  concentrate  for  mutual  sup- 
port, and  reconnoiter  as  a  group.  If  the  enemy's  ships  do  not  as- 
sume the  tactical  offensive,  the  scouting  ships  should  endeavor  to 
develop  the  screen  formation  and  composition. 

Few  fleets  have  a  sufficient  number  of  ships  suitable  for  screening, 
to  form  an  offensive  or  protective  screen  of  any  great  strength.  The 
first  duty  of  the  scouts  making  contact  with  the  screen  should,  there- 
fore, be  the  reconnaissance  of  the  screen  in  order  to  ascertain  its 
weakest  point.  This  information  will  be  of  service  in  directing 
further  operations  when  the  support  of  the  scouting  force  shall  have 
come  up,  or  the  scouting  force  shall  have  concentrated  enough  ships 
to  undertake  to  pierce  the  screen. 

The  attempt  to  pierce  the  screen  should  usually  be  made  as  soon 
as  practicable  for,  until  the  screen  has  been  pierced  and  the  enemy 
main  body  located,  there  is  always  a  chance  that  the  scouts  are  fol- 
lowing a   false  screen.     The  time  element  may  be  the  governing 
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factor  in  the  decision  as  to  when  to  attempt  the  first  piercing  of  the 
screen.  It  may  be  possible  to  obtain  the  desired  information  by 
means  of  firing  bortfcs^even  without  piercing  the  screen.  Stealth  is 
preferable  to  force,  f  or\an  attempt  to  pierce  a  screen  is  almost  sure 
to  result  in  heavy  loss.  ^—  ^-^^^/^ 

The  necessity  for  the  use  of  force  in  attempting  to  gain  the  desired 
information  is  greatly  dependent  upon  the  value  of  immediate  in- 
formation. An  enemy's  screen  encountered  in  the  position  antici- 
pated by  the  commander  in  chief  need  not  be  pierced  as  soon  as  a 
screen  in  a  position  far  distant  from  the  anticipated  one.  If  the 
position  of  the  screen  indicates  the  necessity  of  a  marked  change  in 
the  present  strategical  disposition,  such  sacrifice  as  is  necessary  must 
be  made  to  obtain  the  desired  information  immediately. 

As  soon  as  the  enemy  main  body  is  positively  located,  search  op- 
erations should  be  discontinued  without  further  orders,  and  all 
searching  ships  should  head  for  the  position  in  which  the  enemy 
main  bodywas  last  reported.  {  (  Caas*JL*~ 

These  courses,  for  the  point  at  which  the  enemy  was  located,  should 
be  continued  until  further  information  is  received  concerning  the 
enemy's  course  and  speed  The  scout  which  made  the  contact  may  soon 
be  driven  off  or  sunk,  and  the  enemy  may  then  make  a  decided  change 
in  course  in  order  to  avoid  further  contacts.  The  approach  of  the 
other  searching  ships  toward  the  point  at  which  the  enemy  was 
located,  causes  them  to  cover  a  wide  arc  as  they  approach,  and,  even 
if  the  scout  which  made  the  contact  has  been  driven  off  or  sunk,  they 
may  make  contact  with  the  enemy,  though  he  has  made  a  decided 
change  of  course. 

If  a  scout  in  contact  with  the  enemy  main  body  is  able,  by  the 
enemy's  inability  to  drive  him  off,  to  make  frequent  reports  of  the 
enemy's  course  and  speed,  the  ships  of  the  searching  force  should 
take  such  courses  as  will  soonest  bring  them  in  contact  with  the 
enemy,  unless  they  receive  instructions  to  the  contrary. 

When  an  enemy  makes  no  endeavor  to  drive  off  the  tracking  ships 
the  commander  of  the  scouting  force  should  consider  whether  the 
condition  presented  justifies  him  in  allowing  all  the  scouting  ships 
to  expend  fuel  for  high  speed  to  gain  contact.  If  by  the  use  of  high 
speed  a  scout  could  just  make  contact  by  dark,  it  is  seldom  advisable 
for  him  to  try  to  do  so.  It  would  be  better  for  the  scout  commander 
to  direct  such  scout  to  take  a  course  and  speed  that  will  bring  it 
near  the  position  that  the  scout  commander  expects  it  to  occupy  at 
daylight  the  day  following.  In  large  scouting  operations  logistics 
play  a  prominent  part,  and  every  endeavor  should  be  made  to  gain 
all  the  desired  information  with  the  least  expenditure  of  fuel.  . 

When,  after  a  contact  with  the  enemy  screen,  a  scout  attempts  to 
reconnoiter  the  screen,  great  care  must  be  taken  to  avoid  traps  or 
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pockets  in  the  screen.  The  courses  taken  should  be  such  that  the 
component  in  the  direction  of  the  enemy's  course  is  approximately 
equal  to  the  enemy's  speed.  Close  contact  with  enemy  ships  should 
be  avoided  until  the  screen  has  been  more  or  less  clearly  developed. 
The  sacrifice  of  scouting  ships,  which  is  often  made  in  the  chart 
maneuver,  can  not  be  justified.  The  loss  of  ships  early  in  a  campaign 
will  have  a  serious  moral  effect. 

A  strong  protective  screen  will  seldom  be  used  by  a  force,  unless 
accompanied  by  a  train,  for  without  the  train  the  force  would  have 
sufficient  mobility  to  avoid  general  engagement,  and  the  exposure 
of  major  ships  as  the  support  of  the  screen  would  be  a  serious  dis- 
advantage. The  presence  of  the  train  reduces  the  fleet's  mobility 
and  subjects  it  to  sudden  attack,  unless  the  area  around  the  train  is 
maintained  free  from  the  enemy's  scouts. 

The  handicap  placed  upon  a  force  by  the  presence  of  the  train 
is  one  of  the  principal  conditions  that  lead  to  an  early  attack  by  the 
fleet  that  is  based  within  the  theater  of  operations.  This  attack  may 
be  only  a  destroyer  attack  in  the  nature  of  a  raid,  but  under  any  con- 
ditions the  destroyer  attack  will  probably  be  attempted. 

This  threat  leads  the  fleet  approaching  the  theater  of  operations 
to  use  a  strong  offensive  or  protective  screen  to  deny  to  the  enemy 
information  o.f  the  location  of  the  main  force  and  train.  In  order 
that  the  screen  may  be  effective  it  must  cover  a  large  area,  and  in 
order  to  be  strong  enough  for  its  designed  purpose  it  must  be  sup- 
ported by  major  ships.  Destroyers  in  groups  may  be  placed  in  the 
outer  line  of  a  protective  screen  for  the  purpose  of  following  and 
attacking  enemy  scouts  that  remain  in  the  vicinity  of  the  screen  near 
nightfall. 

The  above  general  discussion  of  strategical  scouting  should  indi- 
cate the  sequence  of  events  as  follows: 

(a)  The  sighting  of  enemy  ships. 

(b)  Maneuvering  to  ascertain  whether  the  enemy  ships  are  part 
of  a  screen  or  not. 

(c)  If  of  a  screen,  the  reconnoissance  of  the  screen. 

(d)  The  concentration  of  sufficient  of  the  scouting  force  and  sup- 
port to  pierce  the  screen  to  ascertain  whether  or  not  the  enemy  main 
body  and  train  are  within  the  screen. 

(e)  The  tracking  of  the  enemy  main  body  if  unopposed. 

(f)  Concentration  of  all  searching  ships  when  assured  that  the 
enemy  main  body  is  located. 

(g)  Scouting  in  such  a  manner  that  the  enemy  main  body  can 
not  escape  detection  in  case  it  attempts  to  leave  the  vicinity  of  the 
screen. 


188  SERVICE    OF    INFORMATION    AND   SECURITY. 

The  last  item  is  one  which  requires  special  attention.  If  the  enemy 
is  heavily  screened,  it  is  unwise  to  attempt  to  maintain  contact  after 
dark,  for  such  scouts  as  remain  in  the  vicinity  of  the  screen  near 
dark  will  fall  an  easy  prey  to  the  enemy  destroyers. 

The  usual  procedure  near  dark  is  as  follows : 

(a)  Attempt  to  get  the  location  of  the  enemy  main  force  about  two 
hours  before  sunset. 

(b)  If  it  is  impossible  to  get  contact  with  the  enemy  main  force, 
have  scouts  close  on  the  screen  from  all  sides  in  order  to  develop  the 
contour  of  the  screen. 

(c)  From  the  best  information  at  hand,  decide  the  approximate 
location  of  the  enemy  main  body  at  the  time  of  the  latest  observation. 
Use  this  point  as  a  center  for  an  arc  upon  which  the  scouts  should  be 
formed  at  daylight.  The  radius  of  the  arc  should  be  great  enough 
to  assure  that  the  scouts  will  not  find  themselves  within  the  enemy 
screen  at  daylight;  it  should  therefore  not  be  less  than  the  distance 
the  enemy  could  steam  from  the  hour  of  the  latest  observation  until 
daylight,  plus  the  radius  of  the  screen,  plus  a  factor  of  safety  for 
errors  in  calculation  of  the  enemy's  position,  inaccurate  navigation, 
and  possible  error  in  the  assumed  enemy  speed.  In  making  this  cal- 
culation, it  is  usually  advisable  to  use  a  speed  for  the  enemy  near  his 
maximum,  as  there  is  no  assurance  that  he  will  not  use  maximum 
speed  during  the  night. 

The  usual  formation  for  the  scouting  line  at  daylight  following  a 
contact  is  on  the  arc  of  a  circle.  The  portion  of  the  arc  is,  of  course, 
dependent  upon  the  probable  course  of  action  of  the  enemy.  If 
the  number  of  scouts  available  is  large,  the  distance  between  the 
scouts  in  the  enemy's  most  probable  area  should  be  small. 

It  may  happen  that  several  portions  of  the  arc  will  have  to  be 
covered,  leaving  a  wide  gap  between  the  groups  of  scouts.  The  situ- 
ation, as  it  is  presented  by  the  information  of  the  enemy's  probable 
intentions,  of  one's  own  force,  and  the  general  situation,  must  be 
thoroughly  considered  before  making  a  decision  as  to  the  portion  of 
the  arc  to  be  covered. 

Having  formed  the  line  on  the  arc  of  the  circle,  as  above  described, 
there  are  several  methods  of  using  the  scouts  during  the  succeeding 
daylight  which  will  be  discussed. 

1.  If  it  is  believed  that  with  the  scouts  placed  at  a  distance  not  in 
excess  of  twice  the  radius  of  visibility,  the  arc  covered  by  the  scouts  is 
sufficiently  great  to  cover  any  probable  change  of  course  by  the 
enemy,  the  scouts  may  be  directed  to  steam  toward  the  enemy's  last 
reported  position  on  radii  from  their  daylight  position.  This  method 
should  cause  an  early  contact  with  the  enemy  and  tends  to  concen- 
trate the  scouting  force  while  scouting.     This  is  a  direct  method. 
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Any  fixed  point  may  be  designated  as  the  point  for  which  the  scouts 
are  to  steer  (Sketch  31-a). 

2.  If  it  is  believed  that  steaming  on  the  radii  would  reduce  the  area 
scouted  to  too  small  an  amount,  the  scouts  may  be  directed  to  steam 
on  parallel  courses  such  that  the  center  scout  will  pass  through  the 
enemy's  last  reported  position.    Direct  method  (Sketch  31-b). 

Both  of  these  methods  will  be  unsuccessful  if  the  enemy  has  made 
a  decided  change  in  course,  but  they  are  effective  if  the  enemy  has 
maintained  approximately  the  same  course  but  reduced  his  speed 
materially.  They  should  be  considered  when  the  conditions  are  such 
that  a  change  in  the  enemy's  speed  is  more  probable  than  a  change  in 
his  course. 

3.  When,  with  the  scouts  at  a  distance  not  in  excess  of  twice  the 
radius  of  visibility,  the  arc  covered  by  the  scouts  at  daylight  is  so 
small  that  a  material  change  in  course  by  the  enemy  would  cause 
him  to  pass  outside  of  the  area  covered,  it  will  be  necessary  for  the 
scouts  to  use  some  form  of  the  retiring  search.  In  this  case,  the  line 
should  be  formed  as  far  to  one  flank  as  is  consistent  with  the  neces- 
sity of  covering  the  other  flank  by  dark  of  the  day  following,  and  the 
retiring  search  run  toward  the  unguarded  flank. 

The  patrol  method  is  one  of  the  most  effcient  methods,  for  the 
scouts  can  be  spaced  at  a  maximum  distance  and  the  arc  is  covered 
at  its  center  for  a  wide  variation  in  speed. 

A  modification  of  this  method  can  sometimes  be  used  to  advantage, 
as  follows:  The  flank  scout  runs  the  retiring  search,  but  the  other 
ships  are  given  a  course  such  that  the  second  ship  cuts  inside  the 
search  curve,  but  not  so  much  that  an  enemy  force  could  pass  unde- 
tected; the  other  ships  steam  on  a  course  parallel  to  that  of  the 
second  ship,  which  has  the  effect  of  moving  the  area  searched  toward 
the  last  reported  position  of  the  enemy  (Sketch  32-a). 

In  using  this  method,  scouts  should  not  be  placed  at  a  distance 
much  in  excess  of  twice  the  radius  of  visibility. 

4.  It  may  happen  that  with  a  very  few  scouts  the  patrol  method 
will  not  be  efficient  for  such  reduction  in  speed  as  is  considered 
probable  for  the  enemy.  In  this  case  the  scouts  may  be  formed  on 
the  daylight  maximum  speed  circle  at  a  distance  not  in  excess  of 
twice  the  radius  of  visibility,  and  directed  to  search  by  the  retiring 
search  independent  method.  In  order  to  reach  the  meeting  point 
for  the  assumed  speed  of  the  enemy,  all  ships  except  the  one  assum- 
ing the  enemy's  maximum  speed  will,  at  daylight,  steam  directly 
toward  the  enemy's  last  reported  position  until  each  arrives  at  the 
meeting  point  for  the  assumed  enemy  speed,  then  start  the  retiring 
search  on  the  assumption  given  (Sketch  32-b). 
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TRACKING  AFTER  ENEMY  MAIN   BODY  IS   KNOWN   TO   BE  INSIDE 

OF    THE    SCREEN. 

In  tracking  the  enemy  under  this  condition  during  daylight,  when 
the  enemy  is  active  in  driving  off  scouts,  it  may  often  be  advisable 
to  form  a  circle  of  scouts  outside  of  the  enemy's  screen.  It  is  ad- 
visable to  have  the  greatest  number  of  scouts  in  the  area  other  than 
that  which  will  be  covered  by  the  enemy  if  he  maintains  the  course 
and  speed  of  the  screen,  for,  if  the  enemy  attempts  to  change  course 
during  daylight,  he  may  permit  his  screen  to  proceed  on  the  original 
course  in  order  to  mislead  the  scouts. 

In  carrying  out  this  method,  the  scouts  forming  the  circle  should 
be  kept  out  of  sight  of  the  enemy's  screen  so  that  their  presence  may 
not  become  known.  The  negative  information,  which  can  be  acquired 
in  this  way,  is  almost  as  valuable  as  positive  information,  and  is  less 
expensive.  The  enemy's  main  body  must  have  been  once  located 
within  the  screen  before  this  method  can  be  considered  efficient. 

To  illustrate  these  methods  of  strategical  scouting,  several  ex- 
amples, which  have  occurred  in  maneuvers,  will  be  given: 

1.  Scouting  on  radial  lines  toward  a  fixed  position.    Sketch  33(a). 

This  example  is  taken  from  the  department  strategical  problem 
No.  1. 

Situation. — A  Black  force,  superior  to  Blue,  is  approaching  the 
Blue  coast  with  the  mission  to  seize  and  establish  an  advance  base 
between  HATTEEAS  and  EASTPOET,  ME. 

Black  advanced  a  strong  offensive  screen  of  scouts  and  cruisers 
supported  by  armored  cruisers  and  battle  cruisers.  This  screen  en- 
countered Blue  scouting  detachments  and  drove  them  back  upon 
their  supports,  destroying  numerous  Blue  scouts  in  the  operation. 

The  Blue  supports,  dreadnaughts,  later  retired  upon  the  Blue  main 
body  and  destroyers  which  had  advanced  from  NEWPORT  to  the 
eastward  at  1G  knots. 

By  3  P.  M.  the  concentrated  Blue  force  changed  course  to  about 
WNW,  and  proceeded  on  this  course  until  dark.  The  Black  scouts 
and  battle  cruisers  followed  Blue's  detached  ships  toward  the  point 
of  concentration  and  tracked  the  Blue  main  body  until  dark. 

The  position  of  the  Blue  main  body,  so  far  to  the  eastward,  seemed 
to  warrant  Black  in  assuming  that  a  destroyer  attack  could  be  suc- 
cessfully made  against  the  Blue  main  body.  The  Black  screening 
force  commander  requested  that  his  mission  be  changed  from  that 
of  screening  to  that  of  scouting,  and  his  request  was  granted. 

Believing  that  the  Blue  force  would  continue  its  westerly  move- 
ment during  the  night,  the  Black  scouting- force  commander  formed 
his  force  on  a  circle,  the  center  of  which  was  the  enemy's  dark  po- 
sition, and  radius  the  distance  the  enemy  could  steam  during  the 
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night  at  18  knots.  As  the  number  of  ships  of  the  scouting  force  was 
large,  the  scouting- force  commander  directed  that  at  4  A.  M.  (day- 
light) the  scouting  force  steam  on  radial  lines  toward  a  designated 
position  to  the  eastward  of  the  Blue  dark  position. 

The  Sketch  indicates  the  darl;  position  of  Blue  and  the  daylight 
positions  of  the  Black  scouting  force  and  Blue  main  body.  The 
dotted  lines  represent  the  courses  of  the  scouts  at  daylight  as  directed. 

The  smoke  of  the  Blue  main  body  was  sighted  at  daylight  and  the 
search  discontinued; 

2.  Had  the  Black  scouting-force  commander  considered  the  area 
covered  by  radial  courses  too  small,  the  ships  could  have  searched 
on  course  east,  thus  increasing  the  area  as  indicated  in  Sketch  33  (b). 

3.  Use  of  patrol  method  in  strategical  scouting.    Sketch  34  (a). 
This  example  of  the  use  of  the  patrol  method  in  strategical  scout- 
ing occurred  in  the  following  situation: 

A  Black  force  of  6  battleships  escorting  10  transports  containing 
10,000  troops  sailed  1  December  from  CARIACO.  Blue  assumed  the 
destination  of  this  Black  force  to  be  SAMANA,  GUANTANAMO, 
or  COLON. 

The  Blue  force  consisted  of  8  battleships,  6  merchant  scouts,  and 
2  divisions  of  submarines.  The  submarines  were  disposed  as  follows : 
One  division  north  of  HAITI  proceeding  toward  SAMANA,  to 
arrive  by  3  December,  1  P.  M.  One  division  en  route  KEY  WEST 
to  GUANTANAMO,  to  arrive  4  December,  4  P.  M. 

The  Blue  main  body  was  operating  to  deny  any  of  the  above- 
named  ports  to  the  enemy  until  the  arrival  of  the  submarines  at  their 
respective  destinations  should  make  the  port  secure. 

On  2  December  the  Blue  scouts  gained  touch  with  the  Black  force 
and  tracked  it  for  some  hours,  after  which  they  were  driven  off  by 
the  Black  battleships.   ffA/lt/f 

The  position  of  the  Bod  force  at  4  P.  M.  is  shown  in  the  Sketch. 

The  Blue  commander  decided : 

To  occupy  a  position  with  the  Blue  main  body  in  MONA  PAS- 
SAGE, from  which,  starting  at  daylight,  he  could  beat  the  Black 
force  to  any  one  of  the  ports  assumed  as  a  probable  destination. 

To  form  the  scouts  on  the  arc  of  a  circle,  the  center  of  which  was 
the  enemy's  last-reported  position,  and  radius  the  distance  the  enemy 
could  steam  during  darkness  at  its  maximum  speed. 

At  6  A.  M.  (daylight)  the  scouts  were  to  scout  to  the  southward  by 
patrol  method,  using  the  position  of  the  southern  scout  as  a  point  of 
origin. 

The  projected  search  is  indicated  in  Sketch  34  (a). 
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4.  Modified  patrol  search. 

If  it  had  been  desired  to  search  farther  to  the  eastward  this  search 
could  have  been  modified  by  all  scouts  steaming  as  indicated  in 
Sketch  34  (b). 

5.  Use  of  independent  method. 

The  position  of  the  forces  at  dark  is  shown  in  Sketch  35  (a).  The 
scouts  are  Black.    The  armored  cruisers  and  main  force  Blue. 

The  Black  scout  commander  estimated  the  situation  and  con- 
cluded that  the  smoke  was  from  a  detachment  of  the  Blue  main  body 
acting  under  instructions  to  intercept  and  destroy  the  Black  convoy. 

His  decision  was : 

Decision. — 1.  Division  13  to  form  on  19-knot  position  circle  and  to 
cover  arc  from  bearing  120°  to  westward  for  speeds  19-13.  Three 
scouts  to  search  to  westward  for  estimated  enemy  speeds,  17,  15,  13. 
Eastern  scout  to  search  to  eastward,  estimated  enem}^  speed  17,  re- 
turning to  westward  for  enemy  assumed  speed,  13. 

2.  Division  14  to  cover  arc  for  probable  courses  of  Blue  retirement. 
Assume  enemy's  maximum  speed  17  knots,  allow  for  reduced  speed 
or  delay  in  northern  movement  by  searching  to  southward. 

The  search  as  planned  would  have  been  as  indicated  in  Sketch 
35(b). 

It  will  be  noticed  that  the  southern  group  of  scouts  is  using  the 
independent  n;  ethod  and  the  northern  group  a  direct  method. 
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TACTICAL    SCOUTING. 

The  second  type  of  contact  scouting  is  called  tactical  scouting.  It 
is  denned  as  follows: 

Tactical  scouting. — Operations  when  the  main  force,  or  other 
force  detailed  to  attack,  is  within  striking  distance,  to  obtain  con- 
stant information  of  the  location  of  the  enemy's  main  force,  its 
strength  and  disposition;  upon  the  information  thus  obtained  are 
based  the  later  offensive  tactical  operations  of  the  attacking  force. 

Upon  the  information  obtained  by  tactical  scouting  the  commander 
bases  the  operations  of  coming  up  with  the  enemy  and  decides  how 
to  dispose  his  force  for  the  attack.  "  The  idea  of  tactical  scouting 
arises  from  the  natural  wants  of  the  aggressor  who  wishes  to  force 
his  adversary  to  battle." 

An  historical  example  of  tactical  scouting  is  seen  in  the  operations 
of  the  Japanese  cruisers  before  the  battle  of  TSUSHIMA. 

The  cruisers  "  gaining  touch  early  in  the  morning  were  able  to 
track  the  enemy  and  furnish  to  Admiral  Togo  complete  information 
of  the  progress  of  the  Russian  fleet,  its  formation,  course,  speed, 
disposition  of  the  train,  and  all  other  information  that  the  admiral 
required  for  a  complete  consideration  of  his  plan." 

On  account  of  the  independence  of  the  steam  vessel  in  respect  to  wind  and 
sea,  the  considerable  increase  in  the  radius  of  action  of  modern  ships,  and  the 
introduction  of  radiotelegraphy,  the  field  of  operations  and  that  of  battle  have 
augmented  considerably  in  extent.  Another  factor  is  the  fact  that  com- 
manders, having  at  hand  more  and  more  perfect  weapons,  are  led  to  contemplate 
operations  on  a  larger  scale. 

The  destroyers,  which  a  few  years  ago  could  not  act  at  a  distance 
of  more  than  several  hundred  miles  from  a  base,  can  now  act  at  a 
distance  of  from  1,000  to  2,000  miles.  Tactical  scouting  in  its  first 
phase  will  usually  be  for  the  benefit  of  the  destroyers,  to  give  them 
information  upon  which  they  can  base  their  plan  for  attack  on  the 
enemy  main  body  before  their  main  own  body  is  brought  to  action. 
Such  an  attack,  if  successful,  will,  besides  the  actual  damage  done 
to  materiel,  have  a  demoralizing  effect  on  the  morale  of  the  fleet 
attacked. 

The  use  of  major  ships  in  the  offensive  or  protective  screen  of  a 
force  accompanied  by  a  large  train,  moving  within  a  theater  of  oper- 
ations, makes  it  imperative  to  use  major  ships  to  obtain  the  constant 
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information  that  will  be  required  for  a  successful  destroyer  attack. 
Such  procedure,  no  doubt,  appears  dangerous,  and  some  major  ships 
will  probably  be  lost,  but  if  the  destroyer  attack  can  be  forced  home 
by  this  means  it  may  be  a  judicious  expenditure  of  these  ships. 

Major  ships  should  not  approach  a  protective  screen  until  it  has 
been  reconnoitered  by  lighter  ships,  and  Avhen  they  do  approach 
the  screen  they  should  be  accompanied  by  destroyers.  There  are 
two  reasons  for  having  the  destroyers  near  at  hand : 

1.  If  the  major  ships  are  unsuccessful  in  gaining  the  desired  infor- 
mation they  will  probably  be  followed  by  the  enemy  destroyers  as 
they  retire,  and  their  own  destroyers  will  act  as  a  screen  through 
which  they  can  pass  and  brush  off  the  enemy  destroyers.  This  must 
be  done  in  daylight  as  destroyers  are  not  efficient  as  a  screen  against 
destroyers  at  night. 

2.  If  the  major  ships  are  successful  in  gaining  the  desired  infor- 
mation of  the  enemy  main  body  the  destroyers  should  be  at  hand  to 
attack  immediately  after  dark. 

Few  rules  can  be  given  for  tactical  scouting;  no  one  has  had 
sufficient  experience  either  on  the  game  board  or  at  sea  to  be  consid- 
ered an  authority.  From  experience  obtained  on  the  game  board  the 
following  general  principles  seem  to  be  well  founded : 

1.  The  screen  must  be  developed  by  cruisers  or  scouts  before  major 
ships  should  be  exposed  in  the  vicinity  of  the  screen. 

2.  The  weakest  part  of  the  screen  should  be  attacked. 

3.  The  major  ships  should  be  accompanied  by  a  very  strong  force 
of  destroyers,  probably  all  that  are  available. 

4.  The  major  ships  should  be  concentrated;  single  ships  have 
little  chance  of  getting  through  the  screen. 

5.  The  attempt  to  get  the  information  should  be  made  early 
enough  to  permit  the  major  ships  to  retire  well  away  from  the  enemy 
screen  by  dark,  in  case  they  are  not  successful  in  getting  the  desired 
information. 

A  second  phase  of  tactical  scouting  appears  just  before  a  major 
engagement.  Strong,  fast  ships  can  approach  the  enemy  and  make 
observations  of  his  formation  in  sufficient  time  to  permit  their  own 
main  body  to  take  up  the  desired  battle  formation  before  being 
sighted. 

The  enlargement  of  the  field  of  battle  due  to  long  ranges,  large 
fleets,  and  high  speed,  has  made  it  impossible  for  one  eye  to  contem- 
plate the  entire  field  of  battle.  Fast  scouts  can  afford  much  assist- 
ance to  the  commander  in  chief  by  watching  the  movements  of  enemy 
destroyers,  mine  layers,  and  submarines. 

The  following  example  will  show  the  method  of  tactical  scouting 
at  night  for  the  benefit  of  destroyers.  Scouts  must  often  sacrifice 
themselves  to  obtain  the  desired  information. 
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SITUATION. 

War  exists  between  Red  and  Blue. 

A  Red  fleet,  superior  to  Blue  in  all  types  of  vessels  except  subma- 
rines, is  approaching  the  ATLANTIC  coast.  The  Blue  fleet,  due  to  its 
lack  of  proper  information  service,  has  been  forced  to  retire  to  the 
CAPE  COD  region  with  the  idea  of  denying  that  area  to  Red  as  a 
base  of  operations  for  an  accompanying  military  expedition. 

Red  scouts  have  been  in  touch  with  the  Blue  fleet  for  several 
days,  but  on  this  day,  19  May,  fog  has  prevented  observation. 

Blue  knows  that  the  Red  destroyers  are  in  the  vicinity. 

During  the  afternoon,  Blue  armored  cruisers  and  destroyers,  scout- 
ing to  the  southward  and  eastward,  encountered  strong  Red  scou ting- 
forces  and  were  forced  to  retire  toward  CAPE  COD. 

Special  situation. — At  7  P.  M.  the  situation  was  as  indicated  in 
Sketch  36. 

Blue :  The  Blue  main  body  was  off  CAPE  ANN,  standing  north- 
northeast  at  8  knots. 

A  group  of  five  Blue  destroyers,  supported  by  one  armored  cruiser 
and  one  merchant  scout,  was  patrolling  off  CAPE  ANN. 

A  similar  force  was  patrolling  off  CAPE  COD. 

Red:  The  Red  scouting  force  of  scouts,  protected  and  armored 
cruisers,  was  approaching  CAPE  COD  BAY  with  the  idea  of 
scouting  at  night  to  locate  the  Blue  main  body,  in  order  that  the  Red 
destroyers  might  get  in  an  attack. 

The  Red  destroyers  are  in  line  of  bearing  off  CAPE  COD.  Line 
260°,  distance  1  mile. 

C-3,  B-6,  S-6,  B-4  were  ordered  to  search  the  northern  half  of 
CAPE  COD  BAY. 

S-2,  B-5,  B-2,  S-17  were  ordered  to  search  the  southern  half  of 
CAPE  COD  BAY. 

C-Jf  and  C-5  were  ordered  to  search  to  the  northward  of  CAPE 
ANN. 

The  Red  destroyers  were  ordered  to  search  toward  CAPE  ANN, 
then  to  southward,  covering  CAPE  COD  BAY. 

Operations.— At  7.05  P.  M.  a  Red  scout  (S-17),  passing  close  to 
CAPE  COD,  was  sighted  by  the  Blue  destroyers  and  the  armored 
cruiser  and,  after  sinking  one  Blue  destroyer,  was  herself  sunk  by 
the  armored  cruiser. 

At  7.10  P.  M.,  a  Red  armored  cruiser  (B-2) ,  passing  close  to  CAPE 
COD,  was  sunk  by  the  Blue  armored  cruiser  and  destroyers. 

At  8.00  P.  M.  the  Blue  main  body  reversed  course,  bound  for 
BOSTON,  and  took  up  a  speed  of  12  knots. 

At  8.05  P.  M.,  a  Red  protected  cruiser  (C-3),  passing  near  to 
CAPE  ANN,  was  sunk  by  a  Blue  armored  cruiser. 
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At  9  P.  M.,  the  Red  destroyers  had  reached  a  position  near  CAPE 
ANN  and  changed  course  to  the  southward  to  search  through  the  bay. 
They  had  seen  the  flashes  of  the  guns  during  the  engagement  of  the 
Blue  armored  cruiser  and  the  Red  scout  but  could  tell  that  the  number 


of  ships  engaged  was  small,  and,  as  no  report  of  sighting  the  Blue 
main  body  was  received,  the  destroyers  continued  to  the  southward. 

No  further  contacts  were  made  until  9.15  P.  M.     At  9.15  P.  M., 
Red  armored  cruiser  (B-4-)   sighted  the  Blue  main  body  and  was 
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sunk,  but  not  until  she  had  succeeded  in  sending  a  radio  message  to 
the  effect  that  she  had  sighted  the  Blue  main  body.  At  this  time  the 
situation  was  as  indicated  in  Sketch  37. 


At  9.25  p.  m.,  the  Blue  main  body  changed  course  to  east-southeast 
and  took  up  a  speed  of  15  knots. 

Upon  receipt  of  the  information  of  the  position  of  the  Blue  main 
body,  the  remaining  Red  scouting  ships  changed  course  toward  the 
point  of  contact. 
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At  9.30  P.  M.,  Red  cruiser  (B-6)  was  sunk  b}^  the  Blue  main  body. 

The  course  of  the  Red  destroyers  was  changed  at  9.35  P.  M.  to 
north-northwest.  This  course  was  set  Avell  to  the  westward  to  pick  up 
the  Blue  main  body  if  heading  for  BOSTON. 

At  9.40  P.  M.,  a  Red  scout  (S-6)  was  sunk  by  the  Blue  main  body. 
The  position  of  this  contact  indicated  that  Blue  was  not  bound  for 
BOSTON,  and  the  course  of  .the  destroyers  was  changed  to  the 
northward. 

At  9.55  P.  Mi,  a  Red  scout  (S-2)  was  sunk  by  the  Blue  main  body. 
The  Red  destroyer  commander  now  had  good  information  of  the  di- 
rection of  movement  of  the  Blue  main  bod}^  and,  by  changing  course 
to  the  eastward,  was  able  to  attain  a  position  ahead  of  the  Blue 
main  body. 

In  this  example  is  seen  the  proper  use  of  scouting  ships  to  obtain 
definite  continuous  information  for  the  benefit  of  a  force  detailed 
to  attack.  If  the  attack  is  to  be  forced  home,  the  sacrifice  of  many 
scouting  ships  may  be  a  necessity. 

Had  the  Red  destroyers  not  been  close  enough  to  take  advantage 
of  the  information  gained  by  the  scouting  ships,  the  sacrifice  of 
scouting  ships  would  not  have  been  justified;  in  fact,  the  scouting 
ships  should  have  been  withdrawn  near  dark. 
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Meeting  points  have  been  discussed  in  previous  chapters,  as  has 

te  locus  of  successive  meeting  points,  known  as  the  retiring  search 
curve.  There  is,  however,  another  curve  which  is  of  importance  in 
search  problems,  especially  night  search  by  destroyers;  it  is  called 
the  meeting  curve. 

The  meeting  curve  is  the  locus  of  meeting  points  for  two  forces 
moving  from  known  positions,  at  known  times  of  departure,  on 
straight  courses,  at  fixed  speeds. 

The  curve  differs  from  the  search  curve  in  that  it  is  the  locus  of 
first  meeting  points;  whereas  the  search  curve  is  the  locus  of  succes- 
sive meeting  points. 

Four  cases  will  indicate  the  method  of  construction  of  the  meeting 
curves. 

MEETING   CURVES. 

CASE  I.     SIMULTANEOUS  DEPARTURE,  SPEEDS  EQUAL. 

In  Sketch  38,  A  and  B  represent  two  positions,  120  miles  apart, 
occupied  by  the  two  forces  at  a  fixed  time.  If  these  forces  desire  to 
meet  at  the  earliest  moment,  each  would  steam  directly  toward  the 
position  occupied  by  the  other. 

Assuming  that  each  force  set  course  to  pass  through  the  position 
occupied  by  the  other  force,  and  that  each  force  left  its  position  at 
the  same  moment  at  a  speed  of  20  knots,  they  would  meet  3  hours 
later  at  point  X.    This  point  is  the  earliest  "  meeting  point." 

Now  let  us  assume  that  the  force  from  A,  instead  of  setting  a 
course  for  B,  took  the  course  AY.  The  force  from  B  would  not 
meet  unless  it  took  &  course  BY.  If  it  did  take  course  BY,  the  two 
forces  would  meet  at  Y,  equally  distant  from  A  and  B.  The  time  of 
meeting  would  be  70-^-20 =3 \  hours  after  departure.  If  the  course 
of  the  force  from  A  had  been  AZ,  the  force  from  B,  to  meet  force  A. 
would  have  had  to  take  course  BZ.  The  time  of  meeting  would  have 
been  80-f-20=4  hours  after  departure. 

Each  of  the  points  X,  Y,  Z  is  a  meeting  point  under  the  assumed 
conditions  of  simultaneous  departure  and  equal  speeds. 
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The  line  joining  X,  Y,  and  Z  is  the  meeting  curve.  In  the  case 
above,  simultaneous  departure  and  equal  speeds,  this  locus  of  meeting 
points  is  a  straight  line. 

CASE  II.    TIMES  OF  DEPARTURE  DIFFERENT,  BUT  FIXED.       SPEEDS  EQUAL. 

In  Sketch  39  (a),  A  and  B  represent  the  points  of  departure. 

The  force  from  A  leaves  one  hour  previous  to  the  departure  of 
the  force  from  B.     The  speeds  are  equal,  20  knots. 

At  the  end  of  the  first  hour  the  force  from  A  may  be  at  any  point 
on  the  circle  1.  If  steaming  toward  the  earliest  meeting  point,  it 
would  at  this  time  be  at  point  C. 

If  the  force  from  B  departs  at  this  instant  and  heads  toward  A, 
the  two  forces  will  meet  at  X. 

Had  the  force  from  A  steamed  on  course  AY,  the  force  from  B 
must  steam  on  course  BY  to  meet. 

The  curve  X,  Y,  Z  is  the  meeting  curve.     It  is  no  longer  straight. 

The  curvature  is  toward  the  point  of  departure  of  the  force  which 
departed  at  the  latest  hour. 

CASE  III.    SIMULTANEOUS  DEPARTURE.       SPEEDS   UNEQUAL. 

In  Sketch  39  (b),  the  speed  of  the  A  force  is  to  the  speed  of  the 
B  force  as  2  to  1.  The  meeting  points  are  the  intersections  of  simul- 
taneous position  circles. 

In  this  case  XYZ,  the  meeting  curve,  is  the  arc  of  a  circle,  the 
center  of  which  is  on  the  line  AB  prolonged  in  extension  of  B. 

CASE  IV.    DIFFERENT  TIMES  OF  DEPARTURE DIFFERENT  SPEEDS. 

In  Sketch  40  (a) ,  the  force  A,  speed  one-half  that  of  force  B,  left  at 
such  a  time  that  it  could  steam  the  distance  AC  before  B  force 
departed.  At  a  time  several  hours  later  force  A  could  have  steamed 
AX.  By  this  same  time  force  B  could  have  steamed  BX.  X  is  the 
earliest  meeting  point,  Y  and  Y'  are  meeting  points,  assuming  the 
course  of  A  force  to  be  AY  or  AY'.  Y'XY  is  the  meeting  Qurve. 
This  locus  for  this  position  is  nearly  straight,  for  the  early  departure 
of  force  A  has  offset  its  slow  speed ;  the  meeting  curve,  if  continued, 
would  curve  toward  point  A. 

SEARCH  OPERATIONS  BY  DESTROYERS. 

In  search  operations  by  destroyers  it  is  very  important  that  no 
energy  be  expended  in  searching  an  area  which  could  not  have  been 
reached  by  the  enemy.  The  destroyers  must  concentrate  for  an 
effective  attack,  and  therefore  the  dispersion  for  search  should  cover 
as  small  an  area  as  is  consistent  with  locating  the  enemy. 

It  is  in  the  selection  of  this  area  of  search  that  the  meeting  curve 
is  of  use. 
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In  Sketch  40  (b),  let  D  be  the  position  from  which  the  destroyers 
start  the  search. 

M  the  position  of  the  enemy  main  body  at  the  time  the  search  is 
started. 

E  F  G  H  I  the  meeting  curve  (simultaneous  departure,  unequal 
speeds). 

E  the  meeting  point  for  courses  DE— ME. 

H  the  meeting  point  for  courses  DH— MH. 

In  the  sketch  it  is  seen  that  the  angle  0  contains  all  the  courses 
from  D,  which  would  meet  the  enemy  main  body  moving  from  M 
under  the  assumed  condition  of  simultaneous  departure  and  unequal 
speeds.     Speed  ratio  2:1. 

Any  search  conducted  outside  the  angle  0  is  wasted. 

To  use  destroyers  for  distant  search  operations,  when  any  suitable 
vessels  are  available,  is  a  fundamental  error  in  any  plan.  They  are 
not  suitable  for  the  purpose,  and  the  usual  result  is  the  disablement 
of  the  destroyer,  or  the  exhaustion  of  the  destroyers'  fuel  and  per- 
sonnel to  such  an  extent  as  to  greatly  reduce  their  efficiency  for  their 
legitimate  work,  the  attack  upon  the  enemy's  major  ships. 

In  making  an  attack  on  the  enemy  main  body,  however,  it  is  often 
necessary  to  make  a  night  search  with  the  destroyers  in  order  to 
locate  the  object  of  attack.  The  assumptions  upon  which  this  search 
is  made  are  the  enemy's  position,  course  and  speed  at  or  near  dark, 
or  at  some  known  time  during  the  night. 

The  area  selected  for  search  operations  is  influenced  by  the  fol- 
lowing known  or  assumed  conditions : 

1.  Position  of  enemy  at  some  previous  time.  The  shorter  the 
time  interval  the  better. 

2.  The  constitution  and  disposition  of  the  enemy  forces.  This 
data  should  furnish  a  basis  for  assuming  the  enemy's  speed,  forma- 
tion, and  course  of  action. 

3.  His  probable  objective.  This,  if  known,  will  greatly  reduce 
the  area  to  be  searched. 

The  most  usual  case,  and  one  which  will  indicate  the  general 
use  of  the  meeting  curve,  will  be  somewhat  as  follows : 

The  enemy  main  body  being  tracked  by  fast  scouts  or  battle  cruisers 
is  reported  to  be,  at  dark,  in  a  certain  position,  approximate  course 
and  speed  as  indicated.  The  destroyers  are,  say,  50  miles  in  advance 
of  the  enemy  main  body  at  dark. 

The  scouts  and  battle  cruisers  can  not  keep  touch  after  dark,  so 
the  attacking  destroyers  must  be  disposed,  if  possible,  so  as  to  make 
contact  with  the  enemy,  no  matter  how  his  course  and  speed  may  be 
changed  at  or  after  dark. 

It  is  in  this  connection,  deciding  upon  the  area  to  be  searched  by 
the  destroyers,  that  the  meeting  curves  are  useful. 
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In  Sketch  41  (a),  let  M  be  the  position  of  the  enemy  main  body 
at  7  P.  M. 

Let  D  be  the  position  of  the  destroyers  at  7  P.  M. 

Assuming  enemy  main  body  speed  15  knots  and  destroyers  25 
knots,  how  may  the  search  be  conducted  to  assure  contact  no  matter 
what  change  of  course  and  speed  may  be  made  by  the  enemy  main 
body? 

Assuming  D  the  position  of  the  destroyers  at  7  P.  M.  and  M 
the  position  of  the  enemy  main  body  at  7  P.  M.,  we  construct  the 
meeting  curve.  C,  E,  F,  which,  as  we  have  seen  for  simultaneous 
departure,  different  speeds,  is  a  circle  the  center  of  which  is  in  the 
line  D  M  prolonged  beyond  the  position  of  the  slower  force,  or  at 
point  O. 

The  tangents  to  this  meeting  curve  from  point  D  show  the  limits 
within  which  search  is  profitable.     Search  outside  of  this  area  is 
wasted  energy,  for  the  enemy  could  not  be  there  at  the  time  destroy 
ers  are,  if,  as  assumed,  the  destroyers  search  at  25  knots  speed. 

In  Sketch  41  (a)  the  paths  of  10  destroyers  have  been  drawn  on 
the  assumption  that  the  enemy  probably  would  change  course  to  the 
northward  at  dark.  The  enemy  will  be  discovered  if  his  course  from 
dark  lies  within  the  angle  a. 

Sketch  41  (b)  shows  10  destroyers  searching  on  the  supposition 
that  there  will  be  no  great  change  of  course  by  the  enemy  main  body. 

In  each  of  these  cases  it  is  seen  that  the  number  of  destroyers 
assumed  (10)  is  really  insufficient  to  cover  an  area  such  as  might  be 
required  to  be  sure  of  locating  the  enemy  main  body  under  the 
assumed  conditions,  which  conditions  are  really  very  good. 

If  the  information  is  delayed,  the  area  to  be  covered  to  assure  suc- 
cess becomes  greater,  and,  consequently,  more  destroyers  are  required 
to  make  a  complete  search. 

As  an  example:  At  8  P.  M.  the  destroyer  flotilla  at  D  learns  that 
at  7  P.  M.  the  enemy  main  body  was  at  position  M.  Distance  D  M=50 
miles. 

In  Sketch  42  (a)  it  will  be  noticed  that  the  distance  from  D  to  M 
is  the  same  as  in  the  previous  example  and,  assuming  the  destroyers 
stopped  at  D  from  7  P.  M.  to  8  P.  M.,  it  is  shown  that  late  informa- 
tion increases  the  angle  through  which  the  search  must  be  conducted. 

The  angle  6  is  much  greater  than  in  the  previous  example  where 
the  destroyers  started  at  7  P.  M. 

The  situation  generally  encountered  in  night  search  and  attack  is 
incapable  of  complete  solution  by  one  search  operation  unless  the 
number  of  destroyers  is  large.  Even  if  the  number  of  boats  was 
sufficient  to  complete  the  search,  it  is  probable  that  the  dispersion 
for  search  operations  would  prevent  a  concentration  of  all  boats  for 
the  purpose  of  attack. 
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It  is  necessary,  therefore,  to  limit  the  area  of  search  to  one  within 
which,  if ,  the  search  proves  successful,  enough  boats  can  be  concen- 
trated to  make  the  attack  effective. 

In  actual  war  there  may  be  many  conditions  affecting  the  enemy 
that  reduce  the  possible  courses  which  he  may  take;  all  information 
that  appears  to  limit  his  operations  should  be  given  full  con- 
sideration. 

The  usual  situation  may  be  considered  somewhat  like  this  (Sketch 
42-b)  : 

A  destroyer  flotilla  of  20  boats  at  D  learns  at  8  P.  M.  that  the 
enemy  main  body  was  at  7  P.  M.  in  position  M,  speed  15,  course  for 
G,  where  the  enemy  main  body  can  find  shelter.  How  will  the  flotilla 
search  in  order  to  have  the  greatest  chance  of  making  a  successful 
attack?    Destroyer  speed,  25;  enemy  main  body  speed,  15. 

It  is  not  probable  that  the  enemy  main  body  will  be  informed  of 
the  position  of  our  destroyers.  It  is  probable  that  the  enemy  main 
body  will  seek  shelter  in  the  protected  port  G,  if  it  can  get  there. 
If  the  enemy  main  body  steams  direct  for  G  at  15  knots,  it  can  ar- 
rive at  2  A.  M. 

If  the  enemy  steams  on  this  course,  it  would  be  possible  for  our 
destroyers  to  make  contact  about  10.30  P.  M.  The  time  in  which  the 
destroyers  would  have  to  concentrate  and  attack  would  be  but  3J 
hours.  In  3J  hours  the  destroyers  can  gain,  at  25  knots,  on  the 
enemy  main  body  but  35  miles.  In  order  to  be  sure  that  all  boats 
may  attack,  the  scouting  line  must  not  be  over  35  miles  in  length. 

It  is  not  desirable  to  use  more  boats  for  search  than  are  required 
to  cover  the  area.  As  many  as  possible  should  be  held  concentrated 
for  the  attack,  thus  avoiding  the  delay  and  confusion  incident  to 
concentration  after  location  of  the  enemy. 

In  the  above  case,  10  boats  would  be  used  for  the  search,  the  base 
course  being  the  tangent  to  the  meeting  curve.  The  other  courses  for 
two  hours  would  be  such  as  to  deploy  to  a  4-mile  distance  at  the  end 
of  the  period.  The  course  for  all  boats  at  the  end  of  the  first  two 
hours  would  be  the  base  course. 

Ten  boats  would  be  kept  concentrated  in  rear  of  this  line  and  near 
to  the  boat,  covering  the  maximum  assumed  enemy's  speed  on  the 
direct  route  to  G. 


\  \ 
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CHAPTEE  XXI 


THE    SERVICE    OF    SECURITY. 
OFFENSIVE    SCREENING. 

Frederick  the  Great  once  said: 

It  is  pardonable  to  be  defeated,  but  never  to  be  taken  by  surprise. 

A  force  taken  by  surprise  may  be  compared  to  a  sleeping  man  attacked  by  a 
ill-prepared  enemy.  Astonishment,  confusion,  and  alarm  are  opposed  to  cool- 
jss,  preparation,  and  confidence ;  and  severe  blows  may  be  received  before  any 
in  be  given  in  return.  The  surprised  force  must  possess  many  elements  of 
superiority  over  its  assailant  to  be  able  to  overcome  the  enormous  disadvantage 
at  which  it  is  taken ;  and  a  surprise  generally  means  defeat.1 

The  high  speed  developed  by  modern  ships  of  war,  and  especially 
the  difference  between  their  maximum  speeds  and  usual  cruising 
speeds,  makes  the  chance  of  surprise  attack  at  sea  greater  to-day 
than  in  the  past. 

The  efficiency  of  the  torpedo,  as  shown  by  results  in  the  European 
war,  has  made  the  destroyer  attack  more  dreaded  and  has  indicated 
the  necessity  of  guarding  against  surprise  attack  from  this  type. 

The  efficiency  of  communication  by  radio  facilitates  communica- 
tion between  scouts  and  destroyers  to  such  an  extent  that  one  observa- 
tion by  an  enemy  scout  of  the  main  body  during  daylight,  may  lead 
to  its  destruction  at  night  by  destroyers  which,  at  the  time  of  the 
scout's  observation,  were  many  miles  away. 

Security  is  defined  in  the  Century  Dictionary  as  follows :  "  That 
which  secures  or  makes  safe:  protection;  defense;  guard." 

Col.  Henderson  in  his  book,  "  The  Art  of  Reconnaissance,"  states 
with  regard  to  operations  on  land :  "  Protection  implies  two  forces, 
one  of  which  is  protecting  the  other;  measures  of  security  refer  to 
the  precautions  which  any  one  force  takes  to  guard  itself  from  sur- 
prise or  observation." 

In  land  operations,  then,  strong  advance  guards  and  screens  are 
referred  to  as  protective  forces;  while  outposts  and  smaller  detach- 
ments, such  as  flank  or  rear  guards,  are  parts  of  the  service  of 
security. 

Available  roads  and  difficulties  of  terrain  often,  in  land  operations, 
so  limit  the  direction  of  approach  of  the  enemy  in  strength ;  the  ter- 

1  Furse  :  "  Information  in  war." 
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rain  so  increases  the  value  of  the  defensive;  and  the  time  required 
for  the  enemy  to  take  up  battle  formation  so  delays  his  advance ;  that 
protective  forces,  as  above  defined,  are  of  much  greater  assistance 
to  the  main  force  on  land  than  similar  forces  can  be  at  sea. 

At  sea  we  have  no  terrain  to  aid  us  in  defense  or  in  concealing  the 
composition  and  strength  of  the  protective  force ;  no  roads  or  terrain 
limit  the  direction  of  approach.  The  mobility  of  naval  forces  is  so 
great  compared  to  the  area  that  can  be  thoroughly  covered  that,  in 
a  naval  operation,  protective  forces,  except  the  offensive  screen, 
should  be  considered  as  of  the  nature  of  outposts,  i.  e.,  service  of 
security. 

Security  from  observation,  which,  with  the  exception  of  the  defense 
against  torpedo  craft,  may  in  a  naval  sense  be  considered  protection, 
may  be  afforded  by  one  or  more  of  the  following  methods : 

1.  By  destroying  or  containing  the  enemy's  information  service 
(scouting  forces). ^ 

2.  By  denying  information  to  the  enemy's  scouting  forces  at  such 
a  distance  from  the  main  force  that  its  exact  location  can  not  be 
determined. 

3.  By  furnishing  the  main  force  such  information  of  the  enemy's 
forces  that  it  will  be  enabled  to  avoid  them  by  maneuvering. 

The  first  method  is  essentially  offensive,  though  the  operation  of 
the  main  force  may  be  tactically  defensive. 

The  second  method  may  be  considered  passive,  though  the  opera- 
tion of  the  main  force  is  usually  a  tactical  defensive. 

The  third  form  is  essentially  defensive,  being  designed  to  guard 
against  surprise  attack  or  unknown  observation  by  the  enemy,  though 
the  operation  of  the  main  force  may  be  tactically  offensive. 

The  first  two  of  the  above  methods  require  strength  and  are  con- 
sequently known  as  screening,  whereas  the  last  method  may  be 
accomplished  without  strength  and  is  called  protective  scouting. 

SCREENING. 

The  verb,  to  screen,  is  defined  by  the  Standard  Dictionary :  "  To 
separate  or  cut  off  from  inconvenience,  injury,  or  danger ;  to  shelter ; 
to  protect ;  to  conceal." 

Fernald  says:  "It  (anything)  is  screened  by  putting  something 
before  it,  always  with  some  purpose  of  protection  from  observation, 
inconvenience,  attack,  etc." 

Both  of  these  authorities,  by  their  definitions,  imply  that  a  screen 
must  have  some  power  to  resist  that  which  it  is  designed  to  shut  out ; 
to  protect  against. 

This  indicates  that  such  a  force  must  have  within  itself,  power  to 
protect,  or  conceal,  or  shut  off  from  danger,  or  it  is  not  a  screen. 
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In  general  terms,  a  screen  in  naval  operations  is  used : 

(a)  To  conceal  a  maneuver,  by  defeating  or  containing  the 
enemy's  information  service  (scouting  force)  ;  known  as  "  Offensive 
screening." 

(b)  To  conceal  the  position,  composition,  and  formation  of  the 
main  force ;  by  protecting  it  from  observation  by  the  enemy's  scouting 
forces;  known  as  "Protective  screening." 

(c)  To  defend  the  force  screened  against  attack  from  torpedo 
craft ;  known  as  "  Defensive  screening." 

OFFENSIVE    SCREENING.  ji/& 


The  first  type  of  these  operations,  "  Offensive  screening,'^  is  a 
combination  of  methods  (1)  and  (3)  given  on  page  £2f5^"and  can 
only  be  undertaken  when  the  force  available  and  suitable  for  screen- 
ing is  much  stronger  than  the  scouting  force  of  the  enemy  immedi- 
ately opposed.  If,  by  taking  the  offensive  against  the  enemy's  scout- 
ing force,  it  can  be  destroyed,  contained,  or  pushed  back  upon  its  own 
main  body,  the  greatest  amount  of  security  will  be  given  to  one's 
own  main  body. 

Offensive  screening  is  defined  as  follows: 

Operations  at  a  distance  from  the  main  force,  with  a  view  to  de- 
stroying or  containing  the  enemy  scouting  force,  thus  affording  secur- 
ity to  one's  own  main  force. 

The  mission  of  an  offensive  screen  is:  To  destroy  or  contain  the 
enemy's  scouting  force. 

Such  a  mission  presupposes  a  general  knowledge  of  the  location 
of  the  enemy  scouting  force  or  of  the  probable  direction  of  approach 
of  such  force. 

To  be  absolutely  efficient,  this  screen  must  deny  passage  even  to 
single  ships  and,  therefore,  requires,  for  an  equal  front,  a  much 
larger  force  than  is  required  for  scouting. 

Successful  offensive  screening  requires  ships  that  are  faster  than 
anjr  ships  of  the  enemy  scouting  force,  and  of  equal  or  greater 
strength. 

The  enemy  scouting  force  must  be  located  before  it  can  be  attacked. 
It  is  necessary,  therefore,  to  dispose  the  screen  in  such  a  manner  as 
to  gain  early  information  of  the  location  of  the  enemy  scouts. 

Frequently,  known  dispositions  of  the  enemy  scouting  force  facili- 
tate a  decision  as  to  the  best  disposition  of  the  offensive  screen ;  but 
when  there  is  no  information  concerning  the  enemy,  it  is  often 
necessary  to  guard  against  the  approach  of  enemy  scouts  from  all 
directions. 

An  effective  offensive  screen  reduces  the  chance  of  any  surprise 
attacks  upon  the  main  force,  thus  avoiding  the  grave  dangers  of 
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panic,  loss  of  time,  useless  efforts,  and  unnecessary  fatigues  which 
the  chance  of  such  attacks  impose  upon  the  main  force.  It  increases 
the  morale  of  its  own  force  by  assuring  to  it  the  initiative,  and  re- 
duces the  morale  of  the  enemy  by  forcing  upon  him  a  defensive 
attitude  and  by  suppressing  his  information  service. 

An  offensive  screen,  having  succeeded  in  destroying  or  containing 
the  enemy  scouting  force,  may  change  its  operation  from  that  of 
screening  to  that  of  scouting;  but,  in  so  doing,  it  must  be  kept  in 
mind  that  as  long  as  its  own  main  force  is  acting  on  the  tactical  de- 
fensive, screening  operations  must  be  resumed  if  the  enemy's  scouting 
force  again  attempts  to  take  the  initiative. 

The  following  example  is  given  to  indicate  how  information  of  the 
enemy's  force  and  disposition  may  assist  in  deciding  upon  the  use 
and  position  of  an  offensive  screen : 

SCREENING    EXERCISE    1. 

(Sketch  43.) 

Motives. — Study  of  scouting  and  screening  operations.  Attack  on 
and  protection  of  a  convoy. 

General  situation. — War  exists  between  Blue  and  Orange.  On 
26  March  Blue  occupied  AMAMI  as  an  advanced  base,  secured  it 
against  raids,  and  supplied  it  with  a  month's  stores  of  coal  and  provi- 
sions. No  stores  have  been  received  since.  On  5  April  the  Blue 
fleet  established  a  blockade  of  NAGASAKI  and  the  entrance  to  the 
INLAND  SEA,  with  the  object  of  putting  so  much  pressure  upon  the 
Orange  country  that  the  Orange  fleet  would  be  forced  to  leave  its 
base  in  the  PESCADORES  to  break  the  blockade,  thus  affording 
Blue  an  opportunity  to  bring  on  an  engagement. 

Blue  suffered  heavily  in  the  blockade  operations,  but  succeeded  in 
drawing  out  the  Orange  fleet.  The  Blue  fleet  was  attacked  at  night 
by  the  Orange  destroyers  and  lost  several  ships,  but  on  the  follow- 
ing day  fought  an  indecisive  though  severe  action  with  the  Orange 
fleet  off  SIMONOSEKI.  Darkness  putting  a  stop  to  the  engagement, 
the  Orange  fleet  retired  into  the  INLAND  SEA,  the  Blue  fleet  to 
AMAMI.  The  Orange  battle  cruisers  and  a  number  of  second-class 
cruisers  took  no  part  in  the  major  engagement,  being  employed  in 
breaking  the  blockade  of  KII  and  BUNGO  CHANNELS. 

On  15  April  the  Blue  commander  in  chief  dispatched  his  entire 
available  force,  4  dreadnaughts,  4  armored  cruisers,  and  4  protected 
cruisers,  to  GUAM  to  escort  supply  ships  to  AMAMI. 

Special  situations. — On  19  April,  6.30  P.  M.,  the  Blue  escort  and 
train  of  10  supply  ships  are  clearing  the  harbor  of  APR  A.    A  tramp 
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steamer  is  in  sight  in  the  offing.    At  this  time  the  escort  commander 
receives  the  following  radio: 

Amami, 
19  Apeil,  5  p.  m. 
Reliable  reports,  dated  nineteen  April,  indicate  that  eight  Orange  second-class 
cruisers  left  KURE  for  BONIN  ISLANDS  midnight  sixteenth/seventeenth 
April.  Four  Orange  battle  cruisers  and  fifteen  destroyers  at  KURE  will  be 
ready  for  sea  forenoon  twenty  April.  No  other  Orange  vessels  known  to  be 
ready  for  sea. 

Blue  main  body  remains  at  AMAMI.    Ten  destroyers  will  be  ready  for  sea 
and    subject   to   your   instructions   after    midnight    twenty-fourth/twenty-fifth 
April.    Must  have  provisions  by  midnight  twenty-six  April. 
Give  safe  conduct  to  supply  ships  to  AMAMI. 

[s.]  A. 

Required. — Rear  Admiral  N's  estimate  of  the  situation. 

SCREENING   EXERCISE    1. 
SOLUTION. 

(Sketch  43.) 

Mission. — To  give  safe  conduct  to  the  Blue  supply  ship  to  AMAMI, 
arriving  by  midnight  26  April. 

Enemy  forces. — Their  strength,  disposition,  and  probable  inten- 
tions : 

Eight  Orange  second-class  cruisers  left  KURE  for  the  BONIN 
ISLANDS  midnight  16-17  April.  The  distance  from  KURE  to 
COFFIN  BAY  is  760  miles.  Assuming  17  knots  speed,  this  force 
could  have  arrived  at  COFFIN  BAY  by  18  April,  9  P.  M.,  and 
could  depart,  allowing  12  hours  to  coal,  19  April,  9  A.  M.  This 
force  will  probably  proceed  to  the  vicinity  of  GUAM  to  report  the 
movements  of  the  Blue  escort  and  train. 

If  Blue  steams  directly  toward  the  BONIN  ISLANDS  at  11  knots, 
and  the  Orange  cruisers  steam  toward  GUAM  at  17  knots,  the  meet- 
ing time  will  be  just  before  dark  on  20  April.  By  taking  a  course  at 
an  angle  with  this  line  or  by  reducing  speed  slightly,  Blue  can  be 
practically  assured  that  none  of  the  Orange  cruisers  will  make  con- 
tact during  the  daylight  of  20  April. 

The  radius  of  action  of  these  cruisers  will  not  permit  the  con- 
tinuous use  of  high  speed;  they  would,  therefore,  probably  proceed 
at  a  moderate  speed  until  Blue  is  reported  leaving  GUAM.  A  con- 
tact with  this  force  is  improbable  before  daylight  21  April. 

The  Orange  battle  cruisers  will  be  ready  for  sea  at  KURE  the  fore- 
noon of  20  April.  They  will  probably  proceed  to  the  BONIN 
ISLANDS  to  coal,  unless  they  receive  information  of  Blue's  depar- 
ture. 
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Assuming  that  they  leave^atyo  A.  M.  and,  receiving  information  of 
Blue's  departure,  proceed  at  25  knots  toward  the  nearest  possible 
meeting  point,  the  meeting  time  will  be  21  April,  8  P.  M.  As  these 
conditions  are  the  most  favorable  that  can  be  assumed  for  Orange,  it 
is  reasonable  to  estimate  that  no  contact  will  be  made  with  the  Orange 
battle  cruisers  during  daylight  21  April. 

The  Orange  destroyer  flotilla,  consisting  of  15  boats,  must  contain 
several  divisions  of  boats  whose  radius  is  not  over  1,500  miles  at  10 
knots.  To  be  effective,  a  torpedo  attack  should  be  made  by  a  large 
number  of  boats  simultaneously.  Even  if  several  large  destroyers 
are  present,  they  will  probably  be  maintained  in  the  immediate 
vicinity  of  the  slower  boats. 

This  small  radius  of  action  of  the  destroyers  will  limit  these  boats 
to  a  speed  not  much  in  excess  of  10  knots,  until  the  Blue  force  is  defi- 
nitely located.  They,  therefore,  will  not  be  in  a  position  to  be  dan- 
gerous to  Blue  before  22  April. 

From  the  above  considerations  it  appears  that  Blue  is  threatened 
on  21  April  by  the  second-class  cruisers  only ;  on  22  April  by  these 
and  the  battle  cruisers;  and,  after  dark,  22  April,  by  the  entire 
Orange  force. 

The  aim  of  the  Orange  force  is  undoubtedly  the  destruction  of  the 
Blue  train  and  escort.  This  may  be  best  accomplished  by  a  night 
attack  by  the  entire  Orange  force.  As  the  destroyers  will  probably 
not  be  available  before  22  April,  Orange  will  endeavor  to  postpone 
the  engagement  until  that  date. 

The  Orange  commander  is  aware  that  many  Blue  ships  are  repair- 
ing at  AMAMI,  and  he  will  therefore  attempt  to  engage  as  soon  as 
possible  after  his  entire  force  is  available. 

In  order  to  suceed  in  this  aim,  the  Orange  force  must  locate  and 
track  the  Blue  convoy. 

The  area  of  operations  is  large  in  comparison  with  the  number 
of  Orange  ships  that  are  available  for  search  operations.  All  Blue 
routes  come  to  a  point  at  AMAMI,  but  Orange  can  not  delay  the 
action  until  Blue  reaches  this  vicinity,  for  Blue  might  receive  such 
reinforcements  as  would  make  the  Orange  threat  practically  neg- 
ligible. 

Assuming  that  Orange  does  not  desire  to  bring  on  an  action  before 
22  April  we  must  examine  the  area  within  which  the  Blue  force 
might  be  at  that  time. 

At  11  knots  Blue  would  be  at  daylight,  22  April,  650  miles  from 
GUAM.  To  arrive  at  AMAMI  by  dark,  26  April,  Blue  must  at  this 
time  be  within  1,200  miles  of  AMAMI.  The  arc  upon  which  Blue 
might  be  at  this  time  and  still  be  within  1,200  miles  of  AMAMI  is 
over  1,200  miles  long.     It  is  therefore  manifestly  impossible  for 
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Orange  to  wait  until  daylight  of  22  April  to  begin  his  search  opera- 
tions. 

In  order  to  reduce  to  moderate  limits  Blue's  undetected  location  at 
daylight,  22  April,  Orange  must  start  as  early  as  possible  to  elimi- 
nate possible  Blue  routes.  The  only  ships  available  for  such  opera- 
tion on  21  April  are  the  second-class  cruisers. 

During  21  April  Orange  has  two  courses  of  action  open  to  his 
second-class  cruisers: 

(a)  To  examine  Blue's  most  probable  area  in  the  direction  of,  or 
to  the  westward  of,  AMAML  &u*rM-/rMW  A~« 

(b)  To  examine  his  least  probable  area,  that  reached  in  case  a 
detour  to  the  northward  and  eastward  is  contemplated  by  Blue. 

Course  (a)  would  eliminate  certain  of  the  probable  courses,  but 
would  leave  areas  on  each  side  unsearched.  In  eliminating  areas, 
it  is  preferable  to  start  on  the  extreme  flank,  working  toward  the 
center. 

In  addition  to  the  greater  efficiency  in  the  elimination  of  areas, 
course  (b)  gives  less  chance  of  a  contact  with  the  Blue  screen.  If 
immediate  contact  is  desired  the  most  probable  area  should  be 
searched  first,  but  in  this  case  Orange  should  endeavor  to  eliminate 
areas  by  negative  information  until  all  of  his  force  is  available  for 
action. 

The  Orange  battle  cruisers  and  destroyers  will  probably  proceed 
direct  to  the  earliest  possible  meeting  point  with  the  Blue  force,  until 
information  indicates  Blue's  presence  in  another  area. 

In  view  of  the  inferiority  of  the  second-class  cruisers  and  of  the 
delay  of  the  Orange  battle  cruisers  and  destroyers,  it  seems  probable 
that  these  cruisers  will,  on  21  April,  endeavor  to  eliminate  as  many 
possible  Blue  routes  to  the  eastward  of  the  direct  course  to  Amami 
as  they  can  cover,  hoping  to  be  able  to  proceed  without  interference 
and  basing  their  operations  on  the  value  of  negative  information. 

Own  forces. — Strength,  disposition,  and  courses  of  action  open  to 
us: 

On  19  April,  at  6.30  P.  M.,  the  Blue  escort  and  convoy  is  clearing 
the  harbor  of  APEA,  bound  for  AMAMI  with  supplies  for  the  Blue 
fleet.  These  supplies  are  necessary  to  the  continuance  of  the  cam- 
paign and  must  be  delivered  by  26  April. 

The  tramp  steamer,  which  was  sighted  in  the  offing  as  this  force 
was  leaving,  may  have  reported  our  movements  to  the  Orange 
cruisers. 

The  escort  consists  of  4  dreadnaughts,  4  armored  cruisers,  and  4 
first-class  cruisers.  No  other  vessels  will  be  able  to  reenforce  this 
escort  until  25  April  on  which  date  ten  28-knot  destroyers  at  AMAMI 
will  be  placed  under  the  instructions  of  the  escort  commander. 
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These  destroyers  can  join  Blue  by  dark  25  April  at  any  point  from 
which  Blue  train  can  arrive  at  AMAMI  by  midnight  26-27  April. 

From  the  considerations  of  the  enemy  force  given  above,  it  appears 
that  the  Blue  force  is  threatened  on  21  April  by  the  second-class 
cruisers  only ;  on  22  April  by  these  and  the  battle  cruisers ;  and 
after  dark  22  April  by  the  entire  available  Orange  force. 

Blue's  aim  is  to  deliver  the  convoy  intact  at  AMAMI  by  midnight 
26-27  April.  The  successful  accomplishment  of  this  task  is  threat- 
ened by  the  strength  of  the  Orange  battle  cruisers  and  destroyers.  If 
Blue  can  evade  this  force,  the  task  is  simple. 

Though  Blue  may  not  be  able  to  evade  the  entire  Orange  force,  it 
may  be  possible  to  evade  the  battle  cruisers  and  destroyers  if  the 
enemy  searching  force,  the  second-class  cruisers,  is  destroyed.  The 
possible  area  within  which  the  Blue  convoy  may  lie  at  daylight 
22  April  is  so  great  that  Orange  will  have  but  a  small  chance  of 
success  if  his  battle  cruisers  only  can  be  used  for  searching-  and  the 
dispersion  of  force  caused  by  such  search  will  add  to  Blue's  security 
even  if  located.  The  Orange  destroyers  have  such  a  small  radius 
of  action  that  many  of  them  at  least  can  not  be  used  for  search 
operations. 

There  are  two  widely  differing  courses  of  action  open  to  Blue: 

(a)  To  seek  to  evade  the  enemy,  maintaining  the  screen  merely 
as  a  protective  screen. 

(b)  To  use  the  escort  as  an  offensive  screen,  facilitating  future 
evasion  by  reducing  the  enemy  searching  force. 

Course  (a)  is  essentially  defensive  and  should  only  be  considered 
if  the  area  is  so  great  that  Blue  has  a  good  chance  of  proceeding  to 
AMAMI  undetected. 

A  study  of  the  area  that  can  be  covered  by  the  Orange  force,  if 
the  search  operations  are  allowed  to  proceed  uninterruptedly,  will 
show  that  Blue  has  little  chance  of  avoiding  the  Orange  force  except 
possibly  by  a  wide  detour,  or  a  long  delay  to  the  southeastward  of 
GUAM.  Both  of  these  courses  would  cause  a  late  arrival  at  AMAMI, 
would  permit  the  Orange  search  operations  to  proceed  without  inter- 
ference, and  would  so  reduce  the  Blue  maneuvering  area  for  future 
days  that,  in  case  Blue  was  sighted,  there  would  be  little  time  avail- 
able in  which  to  out-maneuver  the  enemy. 

A  successful  outcome  of  this  plan  would  rest  entirely  upon  the 
chance  that  the  enemy  would  fail  to  search  the  route  by  which  the 
Blue  force  was  proceeding.  If  Orange  can  eliminate  many  of  these 
routes  by  negative  information,  the  Blue  force  is  sure  to  be  located 
and  at  a  time  and  place  that  will  offer  little  chance  of  escape. 

This  course  must  be  rejected  as  offering  too  few  chances  of  success. 

Course  (b)  may  be  of  a  defensive-offensive  nature  or  essentially 
offensive,  depending  upon  the  location  of  the  screen. 


THE    SERVICE   OF  SECURITY— OFFENSIVE    SCREENING.  223 

The  position  of  the  screen  on  the  defensive-offensive  would  be 
between  the  train  and  the  direction  of  approach  of  the  enemy  scouts. 
In  order  to  prevent  a  close  approximation  to  the  position  of  the 
train  from  that  of  the  screen,  the  screen  must  extend  over  a  wide 
front.  The  front  can  only  be  maintained  toward  the  enemy  if  we 
can  estimate  correctly  his  method  of  search.  The  only  time  when 
Blue  can  be  fairly  well  assured  of  the  method  of  search  is  at  day- 
light, 21  April,  when  the  enemy  second-class  cruisers  will  probably 
be  on  the  Blue  maximum  speed  daylight  circle  and  searching  toward 
GUAM.  An  offensive  action  of  the  screen  would  result  in  the 
pushing  back  and  possible  destruction  of  such  of  the  enemy  scouts 
as  made  contact  with  the  screen.  If  the  enemy  scouts  were  searching 
an  area  other  than  that  covered  by  the  screen,  they  would  proceed 
uninterruptedly,  eliminating  many  possible  Blue  routes  by  negative 
information  and  indicating  Blue's  presence  in  the  other  area  equally 
as  well  as  though  the  screen  itself  had  been  discovered. 

If  the  screen  is  not  discovered  for  several  days,  Orange  could 
eliminate  so  many  possible  routes  that  Blue's  actual  route  would  be 
practically  fixed. 

Our  estimate  of  the  situation  indicates  that  the  enemy  second-class 
cruisers  only  will  be  available  for  search  on  21  April. 

If  we  permit  them  to  search  without  opposition,  they  will  elimi- 
nate so  many  Blue  routes  that  Blue's  actual  route  will  be  fairly 
closely  fixed  by  negative  information. 

If  we  use  the  screen  offensively,  we  must  place  it  wThere  it  will  be 
most  apt  to  meet  the  enemy  scouts  on  21  April. 

This  course  is  essentially  offensive.  Only  two  of  the  Orange  sec- 
ond-class cruisers  are  rated  higher  in  speed  than  the  Blue  armored 
cruisers  and  first-class  cruisers.  Most  of  them  are  inferior  in  speed 
and  may  be  overtaken  during  daylight. 

The  destruction  or  dispersion  of  the  Orange  second-class  cruiser 
squadron  on  21  April  leaves  Orange  no  positive  information 
of  the  route  of  the  convoy.  It  prevents  the  elimination  of 
certain  Blue  routes  by  negative  information.  It  reduces  and 
disperses  the  Orange  forces  and  causes  a  readjustment  of  the  plan 
of  search  operations.  It  creates  in  the  mind  of  the  Orange  com- 
mander an  uncertainty  as  to  whether  or  not  the  Blue  convoy 
is  with  the  screen  or  proceeding  by  a  different  route.  It  will 
require  the  Orange  commander  to  give  up  the  search  of  a  portion 
of  the  possible  area  or  cause  him  to  make  such  a  wide  dispersion  of 
his  force  as  to  greatly  reduce  his  chance  of  success. 

To  place  an  enemy  in  a  position  where  the  success  of  his  opera- 
tion imposes  upon  him  the  abandonment  of  the  search  in  a  possible 
enemy  area  is  to  gain  half  of  a  campaign  where  success  eventually 
rests  upon  evasion.    Few  men  can,  in  a  position  of  immense  respon- 
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sibility,  put  all  their  stakes  upon  a  quick  decision  without  a  great 
deal  of  mental  strain,  the  result  of  which  is  hesitancy  and  confusion 
in  the  execution  of  the  decision. 

Course  (b),  using  the  screen  offensively,  offers  the  greatest  chance 
of  success. 

Decision. — To  operate  with  a  strong  offensive  screen  against  the 
Orange  second-class  cruisers  to  the  eastward  of  the  direct  course  to 
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AMAMI,  proceeding  with  the  train,  lightly  guarded,  in  rear  of  the 
screen,  as  near  to  AMAMI  as  conditions  permit,  without  subjecting 
the  train  to  probable  discovery. 

TACTICAL  DECISIONS. 

1.  To  form  by  daylight  21  April,  a  screen  of  3  dreadnoughts,  4 
armored  cruisers,  and  4  protected  cruisers  on  the  arc  of  a  circle, 
center  at  GUAM,  radius  365  miles. 


clear,  proceed  north-northeast  at 
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2.  Screen  to  clear  a  north-northeast  course.  Screen  to  steam  to 
westward  on  arc  of  circle  at  daylight  and,  if  possible,  drive  enemy 
scouts  to  westward. 

3.  To  proceed  with  train  guarded  by  one  dreadnought  to  a  po- 
sition 40  miles  inside  of  screen,  in  latitude  18°  50',  longitude  144°  20'. 
Train  to  lie  to  until  21  April,  7  P:*  M\at  which  time,  if  course  is 

11  knotsT> 

'    /J*/)/)'       Blue  Escort, 

Wyoming,  Flagship, 

Campaign  Order  Lat.  Fifteen  fifty-five, 

No.  1.  Long.  One  forty-four  forty. 

20  April,  8 :00  A.  M. 
Forces  : 

(a)  Screen. 

Divisions  Three,  Eleven  and  Twelve. 

(b)  Convoy  Guard.  .   / 
Wyoming. 

1.  Reliable  reports,  dated  nineteen  April,  indicate  eight  Orange  second-class 
cruisers  left  KURE  for  BONIN  ISLANDS  midnight  sixteenth/seventeenth  April- 
Four  Orange  battle-cruisers,  fif teerfdestroyers  at  KURE  ready  for  sea  forenoon 
twenty  April.  No  other  Orange  vessels  known  to  be  ready  for  sea.  Tramp 
steamer  off  GUAM  probably  reported  our  departure. 

Blue  main  body  remains  AMAMI.  Ten  twenty-eight  knot  destroyers  AMAMI 
subject  to  escort  commander's  instructions  after  midnight  twenty-fourth/twenty- 
fifth  April.  Fleet  needs  supplies  by  midnight  twenty-sixth/twenty-seventh 
April. 

2.  Give  safe  conduct  to  the  convoy  to  AMAMI,  operating  on  twenty-one 
April  to  destroy,  enemy  second-class  cruisers  to  facilitate  future  evasion. 

3.  (a)  Screen :  Divisions  Three,  Eleven,  and  Twelve  operate  to  destroy  Orange 
second-class  cruisers.  On  twenty-one  April,  five-thirty  A.  M.,  be  in  position  on 
arc  of  circle,  center  at  GUAM,  radius  three  hundred  sixty-five  miles,  distance 
thirty  miles,  eastern  ship  Lat.  nineteen  ten,  Long,  one  forty-seven  zero  five, 
Division  Three  to  eastward,  and  steam  to  westward  on  arc  at  nineteen  knots. 
Destroy  enemy  ships  sighted.  Ships  not  in  contact  with  enemy  at  seven  A.  M. 
will  concentrate  on  convoy. 

(b)  Convoy  guard  will,  on  twenty-one  April,  five-thirty  A.  M.,  lie  to  in  Lat. 
eighteen  fifty,  Long.^forty-four  twenty  to  await  information  from  screen.  If 
no  reports  are  receivecNby  seven  A.  M.,  will  proceed  on  course  twenty -five,  speed 
eleven.  ^<r~^  -*€l— ^c^C- 

(x)  Rendezvous  Amami. 

4.  Convoy  accompanying  Wyoming. 

5.  Escort  commander  with  convoy.  Use  one  hundred  fortieth  meridian  mean 
time.     Cipher  "  C." 

/s/    N, 
Rear  Admiral, 
Commanding  Blue  Cujftig>  Escort. 
Copies  to : 

Commander-in-Chief 

By  radio. 
Commanders  of  Divisions  Three, 
Eleven,  Twelve. 

By  Guard  Boat. 
26051— 16— -15 


t\ 
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Extract  to : 

Convoy  Commander,0 
By  Guard  Boat, 
/s/     S—   Lieut.,  U.  S.  N., 
Flag  Sec'y. 
The  formation  on  21  April,  5.30  A.  M.,  is  shown  in  Sketch  43. 

OFFENSIVE    SCREEN NO    INFORMATION. 

(Sketch  44.) 

If  the  area  of  operations  is  small  and  information  lacking,  it  may 
be  advisable  to  use  the  protective  screen  until  the  enemy  makes  con- 
tact, then  pass  to  the  offensive  screen. 

In  order  to  examine  the  theory  of  the  offensive  screen  on  a  large 
scale,  the  disposition  of  such  a  screen  in  a  large  over-sea  movement 
will  be  considered. 

The  enemy  scouting  force  must  be  located  before  it  can  be  attacked. 
The  main  strength  of  the  screen  should  not,  therefore,  be  too  widely 
separated  from  its  own  main  body  until  the  enemy  scouting  force 
is  located. 

An  advance  by  the  screen  in  strength  previous  to  the  location  of 
the  enemy  scouting  force  might  be  but  a  blow  in  the  air. 

If  the  screen  failed  to  find  the  enemy's  scouting  force,  it  might 
continue  the  advance  in  the  wrong  direction,  thereby  affording  the 
enemy  scouting  force  an  opportunity  to  locate  the  main  body  with- 
out opposition. 

In  order  to  locate  the  enemy  scouting  force  at  a  distance  sufficient 
to  permit  the  concentration  of  the  screen,  and  attack  upon  the  enemy 
scouts  before  some  of  these  enemy  ships  can  sight  the  smoke  of  the 
main  body,  it  will  be  necessary  to  guard  against  all  methods  of 
search  that  might  be  used  by  the  enemy,  and  so  to  arrange  the 
screen  that,  if  the  enemy  scout  can  not  be  stopped,  the  information 
from  the  screen  will  permit  the  main  force  to  maneuver  so  that  the 
enemy  scout  can  not  make  contact  during  that  daylight. 

It  is,  of  course,  impossible  to  screen  against  unorganized  scouting 
operations;  therefore,  the  main  force  should  be  surrounded  by  a 
protective  scouting  force.  In  case  of  chance  contact,  this  protective 
scouting  force  would  notify  the  main  force  in  time  for  it  to  send 
out  a  detachment  of  sufficient  strength  to  deny  the  information,  or 
to  avoid  the  enemy  by  maneuvering. 

The  recognized  forms  of  search,  which  must  be  guarded  against, 
are: 

1.  Direct  method. 

2.  Search  from  ahead. 

3.  Search  from  the  flank. 

4.  Search  from  the  rear. 
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To  guard  against  the  direct  method  from  ahead  requires  the  great- 
est dispersion  of  the  screening  force.  In  order  to  be  sure  that  the 
enemy  scouts  using  the  direct  method  do  not  pass  the  screen  during 
darkness,  it  is  necessary  to  have  two  lines  of  the  screen,  separated  at 
such  a  distance  that  if  the  enemy  scouts  pass  the  first  screen  line 
during  the  night,  they  will  pass  the  second  screen  line  during  daylight. 

Assuming  that  the  enemy  scouting  force  is  steaming  toward  an 
assigned  position,  they  probably  will  not  be  using  a  higher  speed 
than  15  knots,  unless  their  information  is  very  definite.  If  our 
screen  is  advancing  at  the  speed  of  our  oavu  main  body,  say  10  knots, 
and  the  hours  of  darkness  11,  it  will  be  necessary  to  have  the  two 
lines  of  the  screen  separated  by  a  distance  equal  to  11 X  (10+15),  or 
275  miles. 

It  will  not  be  necessary  to  have  the  advanced  line  of  the  screen 
cover  as  wide  a  front  as  the  second  line,  for  its  mission  is  to  gain 
information  of  the  approach  of  the  enemy  scouts.  Possibly  this  line 
may  pass  the  enemy  during  the  night,  in  which  case  the  ships  of  the 
first  line  would  not  be  in  a  position  to  aid  in  destroying  the  enemy 
for  some  hours.  If  the  enemy  scouts  are  encountered  by  the  first 
screen  line,  the  second  screen  line  uses  the  information  thus  obtained 
to  assume  a  position  for  the  following  daylight,  such  that  the  enemy 
could  not  have  passed  it  even  at  its  maximum  speed. 

The  first  line  of  the  screen  should  consist  of  from  six  to  nine  fast 
scouts,  disposed  on  a  line  normal  to  the  course  of  the  main  body,  in 
groups  of  not  less  than  three  scouts;  the  scouts  of  each  group  at 
such  distance  that  no  single  ship  could  pass  between  them  unob- 
served. 

These  scouts  are  called  advance  scouts. 

The  second  line  of  the  screen  is  called  the  advance  guard.  It 
should  consist  of  a  number  of  fast  scouts  sufficient  to  cover  the  de- 
sired front  when  spaced  at  such  distance  that  no  single  ship  could 
pass  the  line  unobserved. 

The  advance  scouts  and  advance  guard  also  guard  against  the 
undetected  approach  of  enemy  scouts  using  the  search  from  ahead; 
but,  to  accomplish  their  mission,  the  advance  guard  must  be  com- 
posed of  ships  which  can  defeat  the  enemy  scouts,  or  else  of  ships 
so  fast  that  they  can  avoid  action  and  track  the  enemy  scouts  until 
such  scouts  can  be  brought  to  action  by  ships  of  superior  power. 

In  addition  to  opposing  individual  scouts,  it  may  become  neces- 
sary to  oppose  the  support  of  the  enemy  scouting  line. 

It  is  apparent,  then,  that  the  advance  guard  must  be  supported 
by  powerful  ships.  These  ships  must  also  be  fast  enough  to  overhaul 
enemy  scouts  superior  in  power  to  the  ships  of  the  advance  guard. 
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These  strong,  fast  ships  are  called  the  advance-guard  support.  They 
may  be  concentrated  in  a  position  well  in  rear  of  the  advance  guard, 
or  they  may  be  separated,  covering  a  front  nearly  equal  to  that  cov- 
ered by  the  advance  guard. 

It  seems  logical  to  keep  them  concentrated  when  it  is  believed 
that  the  ships  of  the  advance  guard  are  of  equal  or  superior  power 
to  the  enemy  scouts.  In  this  case  the  principal  use  of  the  support 
would  be  to  oppose  the  support  of  the  enemy  scouting  line. 

When  the  ships  of  the  advance  guard  are  inferior  in  strength  to 
some  of  the  enemy  scouts  the  advance-guard  support  should  be 
separated  in  order  to  oppose  such  enemy  scouts  as  early  as  possible. 

In  this  second  case  it  would  be  advisable  to  attach  destro}7ers  to 
the  advance-guard  support  to  attack  the  enemy  scouting-line  support 
after  dark.  The  advance  guard  should  track  such  support  and  give 
such  information  of  its  movements  as  will  facilitate  the  attack  by 
destroyers  and,  if  necessary,  the  movement  of  the  main  force  in  such 
a  direction  as  to  avoid  contact. 

To  guard  against  search  from  the  flank,  it  will  be  necessary  to 
have  flank  guards. 

For  an}^  given  conditions  it  is  possible  to  determine  the  course  that 
an  enemy  must  be  steering  to  intercept  the  main  force,  assuming 
the  scouts  to  be  using  the  retiring  search,  when  the  point  of  departure 
and  own  speed  are  known  and  enemy  speed  assumed. 

Knowing  own  main-body  speed  and  assuming  maximum  and  mini- 
mum speeds  of  enemy  scouts,  the  danger  area  can  be  determined. 
Allowing  for  area  covered  by  the  main  body  and  train  and  a  factor 
of  safety  for  visibility  of  smoke,  the  length  of  the  line  to  be  covered 
by  the  flank  guard  can  be  determined. 

To  guard  against  trailing,  there  must  be  a  line  of  the  screen  in 
rear  of  the  main  body  at  a  distance  not  less  than  daylight  run  of  scout 
minus  daylight  run  of  main  body,  equal  to  approximately  120  miles. 

Sketch  44  indicates  the  formation  as  it  would  be  used  by  the  Black 
fleet  under  the  above  assumptions. 

FORCES  COMPOSING  SCREEN. 

5  battle  cruisers,  6  armored  cruisers,  23  scouts,  4  second-class  cruisars,  8  merchant 

scouts. 

In  addition  to  the  offensive  screen,  there  would  be  required  a 
force  for  "Protective  scouting"  and,  when  the  area  of  probable 
destroyer  attack  is  reached,  for  "  Defensive  screening." 

TACTICS    OF    THE    OFFENSIVE    SCREEN. 

The  mission  of  the  offensive  screen  being;  To  destroy  or  contain 
the  enemy  scouting  force,  it  is  clear  that  the  tactics  of  the  ships  of 
this  screen  should  be  offensive. 
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Speed  and  power  are  the  elements  of  the  offensive,  and  unless  this 
combination  is  present  in  the  screen  there  is  little  chance  of  success. 

The  battle  cruiser  is  the  most  efficient  type  for  this  operation,  for 
in  itself  it  combines  the  speed  of  a  scout  with  the  power  of  a  battle- 
ship. Its  power  can  be  opposed  only  by  similar  ships  or  battleships, 
find  its  speed  permits  it  to  decline  action  with  battleships  and  will 
permit  it  in  ordinary  weather  at  sea  to  escape  from  attack  by  de- 
stroyers. 

No  nation  can  afford  enough  battle  cruisers  to  cover  effectually  a 
front  as  wide  as  would  be  required  for. an  offensive  screen.  Scouts 
must,  therefore,  be  used  to  cover  the  area  to  gain  the  information 
required  for  the  offensive  tactical  operation  of  the  battle  cruiser. 
These  scouts  should  be  fast  enough  to  decline  action  with  any  enemy 
ships  except  of  a  like  type,  and  should  be  so  armed  as  to  assure  at 
least  a  probability  of  victory  over  like  types  of  the  enemy. 

When  the  scouts  or  guards  of  the  offensive  screen  have  discovered 
the  enemy  scouting  line,  they  should  immediately  assume  the  tactical 
offensive  if  of  equal  or  superior  power.  If  of  inferior  power,  they 
should  track  the  enemy  ship  until  such  enemy  ship  can  be  brought  to 
action  by  a  superior  force. 

A  greatly  superior  force  should  be  brought  into  each  action,  if 
possible.  The  ideal  is  to  be  so  much  superior  as  to  crush  the  enemy 
without  sustaining  any  damage.  This  condition  can  hardly  be  hoped 
for,  but,  as  successful  search  requires  dispersion,  so  successful  screen- 
ing requires  concentration,  and  if  the  ships  of  the  screen  are  fast 
enough  to  act  together,  some  concentration  in  overpowering  enemy 
scouts  should  always  be  possible. 

The  loss  or  injury  of  a  ship  is  a  greater  disadvantage  to  the  search- 
ing force  than  to  the  screening  force,  for  the  area  assigned  to  the 
scout  must  be  left  unsearched  or  other  scouts  must  increase  their 
areas,  thiis  decreasing  the  efficienc}7  of  the  search. 

Every  victory  of  a  screening  ship  will  increase  the  morale  of  its 
own  force  and  decrease  that  of  the  enemy,  who,  finding  his  informa- 
tion service  being  destroyed,  will  often  yield  the  initiative  and  accept 
a  defensive  attitude,  which  is  fatal  to  success. 

TACTICS  OF  SCREEN  WHEN  ENEMY  IS  ENCOUNTERED  BY  ADVANCE 

SCOUTS. 

When  the  enemy  scouting  line  is  encountered  during  daylight  by 
the  advance  scouts,  there  is  danger  that  such  enemy  scouts  will  pass 
the  advance  guard  during  darkness  if  it  advances  at  its  original 
speed.  It  will  be  necessary,  in  order  to  maintain  the  advance  guard 
between  the  enemy  scouting  line  and  the  main  force,  for  it  to  stop 
or  possibly  to  move  to  the  rear. 
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One  of  the  advance  scouts  should  track  one  of  the  enemy  scouts; 
the  others  should  endeavor  to  obtain  information  of  the  types  and 
disposition  of  the  enemy  scouts  and  the  method  of  search  that  is 
being  used. 

With  this  information,  the  advance  guard  is  so  maneuvered  as  to 
be  at  daylight  between  the  enemy  scouts  and  its  own  main  force,  and 
at  such  a  distance  from  the  enemy's  dark  position  that  no  scouts 
could  have  reached  a  position  nearer  the  main  force  than  the  position 
of  the  advance  guard. 

If  destroyers  have  been  reported  with  the  enemy  scouting  force 
or  its  support,  this  retirement  of  the  line  must  be  such  that  the 
advance  guard  will  be  at  daylight  between  the  main  force  and  any 
position  such  destroyers  could  reach  by  that  time. 

TACTICS  OF   SCREEN  WHEN  ENEMY  IS  ENCOUNTERED  BY  FLANK 

GUARDS. 

An  enemy  scout  having  been  encountered  by  the  flank  guard,  in- 
formation of  the  type  and  disposition  of  such  scouts  and  the  method 
of  search  being  used  should  be  sought  by  the  flank  guard. 

To  do  this  the  ships  of  the  flank  guard  take  full  speed  and  oblique 
away  from  the  main  force  on  such  a  course  that  the  component  par- 
allel to  the  course  of  the  main  force  will  be  equal  to  the  speed  of  the 
main  force. 

The  main  force  should  be  moved  toward  the  opposite  flank  such 
a  distance  that  the  enemy  scouts  can  not  be  in  or  near  contact  at 
daylight,  supposing  them  to  use  their  maximum  speed  on  the  most 
favorable  course  during  the  night. 

By  daylight  the  flank  guard  must  be  reestablished.  If  the  ships 
composing  the  original  flank  guard  are  not  as  fast  as  the  ships  of 
the  enemy  scouting  force  it  may  be  necessary  to  detail  a  new  flank 
guard. 

TACTICS   OF   SCREEN  WHEN   ENEMY   IS   ENCOUNTERED   BY   REAR 

GUARD. 

This  position  of  the  enemy  is  probably  the  most  dangerous  for  the 
main  force.  A  rapid  movement  to  one  flank,  accompanied  by  a 
strong  reenforcement  of  the  rear  guard,  is  probably  the  safest  move. 

TACTICS    OF    THE    MAIN    FORCE. 

The  tactics  of  the  main  force  should  be  such  as  to  avoid  contact 
with  the  enemy  scouting  force  and  destroyers.  The  mission  of  the 
offensive  screen  is  the  destruction  of  the  enemy's  information  service, 
and  the  main  body  should  be  maneuvered  to  keep  out  of  contact  while 
the  screen  completes  its  task. 


CHAPTER  XXII. 
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CHAPTER  XXII. 


PROTECTIVE    SCREENING. 

In  the  previous  chapter,  Offensive  Screening,  the  operation  of  a 
screen  when  sufficiently  powerful  to  assume  the  offensive  against 
the  enemy's  scouting  force  has  been  discussed. 

There  will  be  many  cases,  however,  when  the  screen  is  not  suffi- 
ciently strong  to  adopt  such  a  measure ;  when  the  power  of  the  force 
lies  in  battleships  which  may  be  too  slow  to  operate  on  the  offensive 
against  the  enemy  scouting  force;  when  the  number  of  ships  avail- 
able are  insufficient  to  cover  an  area  great  enough  to  guard  against 
the  enemy's  approach,  if  screening  is  attempted  at  a  great  distance 
from  the  force  screened;  or  when  the  information  of  the  enemy's 
force  and  disposition  is  so  meager  that  offensive  operations  might 
result  in  failure  to  locate  the  enemy  scouts. 

When  the  enemy  has,  or  may  have,  a  great  superiority  in  ships 
suitable  for  scouting  operations,  and  when  the  operation  of  the  main 
force  is  essentially  defensive,  such  as  the  escort  of  a  convoy  to  a  base 
lying  within  an  area  in  which  the  enemy  still  has  a  partial  control; 
or  in  the  operation  of  proceeding  with  the  entire  fleet  into  an  area 
in  which  the  enemy  has  control,  as  in  an  operation  to  seize  an  ad- 
vanced base ;  the  choice  of  the  method  of  screening  to  be  used  requires 
careful  consideration. 

As  a  premise  to  such  an  operation,  we  must  assume  that  the  force 
escorting  the  convoy  is  superior  in  power  to  the  enemy  force  which 
will  probably  be  sent  against  it;  but  this  power,  through  lack  of 
speed,  may  be  useless  against  an  enemy  less  powerful  but  faster, 
when  the  tactical  handicap,  of  the  train  is  considered. 

To  each  and  every  one  who  believes  in  the  efficiency  of  offensive 
operations  the  first  temptation  is  to  leave  the  convoy  and  operate 
against  the  enemy. 

In  some  cases,  as  in  the  example  in  offensive  screening,  this  course 
offers  a  fair  chance  of  immediate  tactical  success  without  jeopardiz- 
ing the  mission,  and  should  be  attempted,  but  there  are  grave  dan- 
gers attached  to  it  when  the  information  concerning  the  enemy  is 
not  definite.  ^_ 

The  object  of  the  screen  for  the  time,  being  purely  tactical,  may 
draw  it  some  distance  from  the  convoy,  and  may  leave  the  convoy 
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without  proper  defense.    There  can  be  no  doubt  that  such  a  situation 
is  perilous.      ~y<x> 

It  has  beeiypointed  out  under  offensive  screening,  that  terrain  and 
roads  plaj^  itttie-  part  in  restricting  movements  of  forces  at  sea,  and. 
that  the  offensive  screen  in  small  operations  can  be  successful  only 
when  the  information  of  the  enemy  is  very  definite. 

The  other  course  is  to  use  the  force  available  protectively,  to  deny 
information  of  the  location  of  the  force  screened  at  a  distance  from 
the  force,  such  that  the  exact  location  of  the  force  screened  can  not 
be  accurately  determined. 

This  procedure  is  sometimes  effective,  and  a  force  decidedly  infe- 
rior in  fast  ships  may  be  obliged  to  have  recourse  to  it.  Such  an 
operation  is  much  more  efficient  against  a  force  having  no  destroyers 
than  against  a  force  accompanied  by  destroyers. 

To  deny  information  to  the  enemy  from  such  a  distance  that  the 
smoke  of  the  force  screened  will  not  be  visible  requires  a  great  dis- 
persion of  force,  for  information  of  the  approach  of  any  enemy  force 
must  be  received  in  time  to  concentrate  sufficient  force  to  oppose  it. 

A  commander  when  detailing  a  force  for  protective  screening  must 
balance  his  desire  for  adequate  protection  against  his  reluctance  to 
detach  a  large  portion  of  his  force,  and  a  suitable  compromise  is  not 
always  easy  to  fix. 

This  operation  is  called  "  protective  screening,"  and  is  defined  as 
follows : 

Operations  at  a  short  distance  from  the  force  screened,  with  a 
view  to  denying  information  of  its  exact  position  by  preventing  any 
enemy  scouting  force  reaching  a  position  from  which  the  smoke  of 
the  force  screened  can  be  seen. 

A  protective  screen  is  designed  not  only  to  give  warning  of  the 
enemy's  approach  but  also  to  deny  information  of  the  position  of 
the  force  screened  to  any  enemy  force  weaker  than  his  main  force, 
and  it  must  be  the  aim  of  the  commander  of  such  a  screen  to  block 
absolutely  the  passage  of  any  such  enemy  force.  Such  enemy  forces 
as  make  contact  with  the  screen  should  be  pursued  and  destroyed,  if 
possible  to  do  so  without  seriously  reducing  the  efficiency  of  the 
screen. 

The  disposition  of  the  screen  may  give  to  the  enemy  sufficiently 
definite  information  of  the  location  of  the  force  screened,  unless 
advantage  is  taken  of  the  concealment  given  by  the  screen  to  maneu- 
ver such  force. 

When  the  force  screened  is  acting  on  the  tactical  defensive,  the 
usual  practice  is  to  maneuver  it  so  as  to  avoid  the  enemy,  or  to  pre- 
vent or  delay  his  contact  on  the  day  following.  In  deciding  upon 
this  maneuver  information  of  contacts  made  by  the  screen  should  be 
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closely  analyzed  to  determine  the  method  of  scouting  being  used  by 
the  enemy. 

If  destroyers  are  known  to  be  with  the  enemy  force,  protective 
scouts  should  be  sent  out  to  examine  the  area  around  the  force 
screened  to  a  radius  of  at  least  100  miles. 

Frequently  scouts  will  not  be  available  in  sufficient  numbers  for 
such  protective  scouting,  and  in  such  cases  the  best  course  of  the 
force  screened  must  be  decided  upon  by  a  consideration  of  all  infor- 
mation available. 

The  protective  screen  may  or  may  not  entirely  surround  the  force 
screened.  Its  disposition  depends  largely  on  the  information  of  the 
enenry  and  a  consideration  of  his  probable  scouting  operations. 

The  doctrine  of  a  protective  screen  is  as  follows : 

1.  The  position  of  the  protective  screen  must  be  such  that  it  ex- 
tends across  the  probable  course  of  the  enemy's  search,  and  in  such 
a  position  with  regard  to  the  force  screened  that  any  enemy 
scouting  force  may  be  concentrated  upon  and  stopped,  before  it 
reaches  a  position  from  which  the  smoke  of  the  force  screened  can  be 
seen. 

2.  The  distance  of  the  screen  from  the  force  screened  must  be 
such  as  to  assure  the  concentration  of  ships  of  the  screen  to  oppose 
the  enemy  scouting  force. 

3.  The  disposition  of  the  ships  of  the  screen  should  be  such  as 
to— 

(a)  Gain  early  information  of  the  approach  of  enemy  scouts. 

(b)  To  assure  sufficient  concentration  at  any  point  to  deny  in- 
formation to  any  enemy  scouting  force. 

(c)  To  destroy  such  enemy  scouting  forces  as  make  contact  with 
the  screen. 

4.  Except  in  small  operations,  it  is  impracticable  to  have  the  pro- 
tective screen  occupy  its  distant  position  from  the  force  screened 
during  daylight  and  draw  it  into  a  position  in  the  defensive  screen 
during  darkness. 

Several  examples  will  be  given  to  show  different  forms  of  the 
protective  screen  under  different  conditions. 

EXAMPLE    1. 

General  situation. — War  exists  between  Blue  and  Orange.  The 
Blue  fleet  is  based  at  AMAMI.  GUAM  is  held  by  Blue.  After  an 
indecisive  action  off  SIMONOSEKI,  the  Orange  fleet  retired  into  the 
INLAND  SEA.  The  Blue  fleet  returned  to  AMAMI.  A  Blue  force 
of  4  Georgia  class,  4  Ohio  class,  6  California  class,  3  Saratoga  class, 
and  3  Milwaukee  class,  which  had  proceeded  to  HONOLULU  to  act 
as  an  escort  for  troop  ships,  was  directed  to  escort  the  convoy  to 
GUAM. 
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In  view  of  the  absence  of  information  concerning  the  enemy  forces 
which  might  be  met,  the  commander  of  the  escort  decided  to  form 
a  protective  screen  as  indicated  in  Sketch  45. 

Special  situation. — On  7  August,  at  5  P.  M.,  the  Milwaukee  sighted 
smoke  bearing  south  by  west;  she  headed  for  the  smoke  and  shortly 
after  made  out  an  Orange  merchant  scout  steaming  east  at  high 
speed. 

The  Maryland  and  Olympia  attempted  to  cut  off  this  enemy  mer- 
chant scout,  but  failed  to  do  so  until  after  the  merchant  scout  had 
sighted  the  Missouri  and  Ohio  in  the  southwest  quadrant.  The 
Orange  merchant  scout  was  sunk. 

At  7  P.  M.  the  escort  commander  received  a  radio  from  GUAM  as 
follows :  From  commander  in  chief,  AM  AMI,  via  GUAM : 

Strong  Orange  raiding  force,  containing  four  battle  cruisers  and  four  battle- 
ships, left  INLAND  SEA,  one  August.  Our  squadron  two  arrives  GUAM  nine 
August ;  will  fuel  and  proceed  to  your  assistance. 

Maneuver  to  avoid  engagement  before  reenforced. 

(Signed)  A. 

The  commander  of  the  Blue  escort  now  realized  that  the  enemy 
force  he  had  immediately  opposed  to  him  was  much  stronger  than  the 
escort.  He  assumed  that,  as  contact  had  been  made  so  far  to  the  east- 
ward, no  destroyers  were  in  the  vicinity.  The  probable  area  covered 
by  the  enemy  scouting  line  in  a  position  so  far  to  the  eastward  as  to 
cover  both  the  northern  or  southern  routes  from  HONOLULU  to 
GUAM,  would  be  approximately  1,000  miles  long.  This  would  re- 
quire many  more  ships  than  the  force  reported  from  AMAMI.  It 
seemed  reasonable  to  assume  that  the  line  had  been  formed  so  far  to 
the  eastward  to  permit  the  concentration  of  a  widely  distributed 
force,  and  probably  the  battle  cruisers  and  battleships  were  in  use  on 
the  scouting  line. 

Having  encountered  an  Orange  merchant  scout,  the  escort  com- 
mander estimated  that  the  main  strength  of  the  Orange  force  was 
to  the  southward  of  him.  His  best  course  lay  to  the  northwestward, 
as  such  course  would  delay  the  concentration  of  the  enemy  fighting 
force  and  not  increase  his  distance  from  GUAM. 

If  the  enemy  scouts  were  encountered  the  next  day,  Blue  would 
steam  to  the  westward  until  dark,  then  detour  to  the  southeastward. 

Blue  estimated  that  the  enemy  merchant  scouts  would  be  formed 
on  or  outside  his  daylight  circle  in  the  northwest  or  northeast 
quadrant. 

He  decided  to  change  his  course  at  8  P.  M.  to  300°  and  to  arrange 
his  screen  as  shown  in  Sketch  46  (a),  with  the  idea  of  denying  infor- 
mation of  the  position  of  the  main  force.       <£^*-*^. 

The  protected  cruisers  are  formed  in  two  Imes,  each  l?5re  15  miles 
from  the  course  of  the  main  force.  The  armored  cruisers  are  formed 
in  two  lines,  each  line  5  miles  from  this  course.    The  lines- of  pro- 
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tected  cruisers  extend  20  miles  beyond  the  daylight  circle,  at  20 
miles  distance.  The  armored  cruisers  are  spaced  equally  at  20  miles 
distance,  the  most  distant  ones  being  equally  distant  from  each  of  the 
two  outer  protected  cruisers  of  the  nearest  line. 

The  convoy  speed  has  been  reduced  to  reach  a  position  40  miles 
inside  the  daylight  circle.  The  battleships  are  placed  close  to  the 
convoy  for  defense  during  the  night. 

At  daylight  the  protected  and  armored  cruisers  steam  to  the  north- 
ward and  southward  at  right  angles  to  the  course  of  the  main  force, 
those  to  northward  of  the  line  to  the  northward  and  those  to  the 
southward  of  the  line  to  the  southward,  until  the  distance  between 
the  lines  of  armored  cruisers  is  30  miles,  and  between  the  lines  of 
protected  cruisers  is  60  miles.  When  each  type  has  gained  its  proper 
distance  the  course  is  made  parallel  to  that  of  the  main  force. 

When  the  new  positions  have  been  reached  the  screen  will  be  as 
shown  in  Sketch  46(b). 

The  theory  of  this  formation  is:  The  positions  of  the  most  ad- 
vanced protected  and  armored  cruisers  are  such  that  they  would  be 
far  enough  ahead  of  the  main  force  to  meet  and  repel  any  enemy 
scouts  using  the  search  from  ahead.  Their  movement  and  later  posi- 
tion on  the  flanks  would  intercept  all  forms  of  search  from  the  flank. 
The  rear  armored  cruisers  cover  the  possibility  of  the  use  of  the  trail- 
ing method. 

All  enemy  scouts  encountered  should  be  pursued  and  destroyed  if 
possible. 

Another  form  of  a  protective  screen  sometimes  used  when  informa- 
tion indicates  the  approach  of  the  enemy  scouts  from  one  direction 
is  as  follows: 


Direction  of  Approach  of  Enemy. 


+0™'-  m  f  *•    protected  cruisers. 


Armored  cruisers 


Course  * «*♦    EE~  q 


<•  -*  Dreadnauqhts 

Force :  Four  protected  cruisers,  4  armored  cruisers,  4  dreadnaughts. 
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In  neither  of  the  cases  previously  described  were  destroyers  present 
in  the  screen,  and  in  no  case  should  offensive  action  by  the  screen 
against  the  enemy  force  be  considered  to  have  much  chance  of  success. 
The  operation  of  the  main  force  is  essentially  defensive. 

A  different  case,  but  principally  in  degree,  is  presented  by  the 
movement  of  an  entire  fleet  and  train  oversea  when  the  enemy  is 
superior  in  scouting  types  and  in  battle  cruisers. 

As  the  movement  of  the  Blue  fleet  and  train  from  HONOLULU 
to  GUAM  or  some  other  base  in  the  PACIFIC  is  an  event  not  be- 
yond possibility,  let  us  examine  the  disposition  of  the  screen  for  such 
a  passage. 

Can  we  screen  offensively  ? 

The  area  to  be  covered  by  the  offensive  screen  would  be  very  great. 
The  information  of  the  enemy  would  probably  be  indefinite.  The 
enemy's  battle  cruisers  are  so  fast  and  powerful  that  we  could  con- 
centrate a  sufficient  force  to  oppose  them  only  with  the  greatest 
difficulty. 

In  this  chapter  there  is  insufficient  space  to  deal  with  all  the  con- 
siderations, butf  under  the  supposition  that  a  decision  has  been 
reached  to  screen  protectively,  how  should  the  force  be  disposed  ? 

In  Sketch  47  is  given  a  disposition  of  the  screen  which  seems  to 
meet  the  requirements  of  a  protective  screen. 

In  the  outer  circle,  radius  from  center  60  miles,  are  placed  destroy- 
ers in  groups  of  four ;  between  these  groups  single  destroyers  to  cover 
the  gaps  between  groups. 

The  ships  on  the  outer  line  of  the  screen  are  called  "pickets." 
The  destroyers  in  the  outer  line  of  the  screen  have  a  twofold  mission : 

(a)  To  detect  and  report  the  approach  of  enemy  scouts. 

(b)  To  attack  the  enemy  scouting  force  after  dark. 

To  detect  the  enemy's  approach  single  boats  might  be  as  efficient 
as  groups,  but  for  attacking,  groups  are  required. 

TACTICS    OF    THE    PICKET    LINE. 

The  pickets  should  investigate  any  smoke  sighted,  and  upon 
making  out  any  enemy  scout  should  report  broadcast  its  location, 
type,  and  course,  and  should  track  the  enemy  scout.  Destroyers,  in 
good  weather,  should  be  very  efficient  in  this  operation,  as  their 
speed  permits  freedom  of  movement  against  all  types  except  enemy 
destroyers. 

Upon  contact  with  an  enemy  scout  being  reported,  the  nearest 
group  oi  destroyers  should  move  to  surround  such  scout,  forming  a 
semicircle  on  the  side  away  from  the  screen.  They  should  then 
track  such  scout  until  dark  and  attack  it  after  dark. 
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Any  enemy  force  seeking  to  penetrate  the  screen  is  the  legitimate 
object  of  attack  by  destroyers  after  dark.  If  the  enemy  ship  sighted 
is  a  battle  cruiser  or  battleship,  the  two  groups  of  destroyers  nearest 
it  should  act  together  to  sink  it  after  dark. 

If  pickets  are  attacked  by  superior  force,  they  use  their  speed  to 
avoid  action  or,  if  necessary,  retire  upon  the  outguards. 
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SKETCH  47 

Protective  screen.  No  information 
of  enemy  Scoutinq  force  weaK 


TACTICS    OF    OUTGUARDS. 


The  second  line  of  the  screen,  radius  50  miles,  is  composed  of 
armored  cruisers^  This  line  is  called  the  outguard  line  and  the  ships 


outguards. 

The  outguards  assist  the  pickets  if  they  are  threatened  in  day 
light  by  superior  forces,  and  in  case  an  enemy  scout  of  inferior  power 
passes  the  picket  line  they  coordinate  their  movements  to  stop  such 
scout  and  cut  it  off  from  retreat. 
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TACTICS    OF    SUPPORT. 

The  third  line  of  the  screen,  radius  40  miles,  is  composed  of  fast 
battleships,  usually  dreadnaughts ;  this  line  is  called  the  support  line 
and  the  ships  supports. 

The  supports,  acting  upon  information  from  pickets  and  out- 
guards,  so  maneuver  as  to  oppose  to  any  enemy  force  a  force  superior 
in  power,  and  cause  the  enemy  to  retire  or  make  such  change  of 
course  as  to  prevent  such  enemy  sighting  the  smoke  of  the  main 
force. 

An  enemy  force  strong  enough  to  necessitate  a  concentration  of  the 
support  should  be  made  the  object  of  a  concerted  destroyer  attack 
after  dark. 

If  the  enemy  force  is  accompanied  by  destroyers,  the  outguard 
and  even  part  of  the  main  body  defensive  screen  may  have  to  be 
directed  to  reinforce  the  supports  to  protect  them  against  the  enemy 
destroyers. 

The  destroyers  of  the  screen  should  not  be  used  defensively  at 
night.  If  during  daylight  a  superior  force  can  operate  against  the 
enemy  destroyers,  they  should  do  so,  but  when  darkness  comes  the 
destroyers  should  be  used  offensively  against  such  enemy  major 
ships  as  have  approached  the  screen. 

When  the  enemy  is  persistent  in  his  attempts  to  gain  information, 
it  should  be  considered  probable  that  enemy  destroyers  are  in  po- 
sition to  attack.  In  this  case  destroyers  should  be  advanced  from 
the  picket  line  to  scout  protectively  in  all  directions.  The  informa- 
tion they  obtain  concerning  the  position  of  the  enemy  destroyers 
may  afford  the  main  force  an  opportunity  to  maneuver  to  avoid  the 
attack. 

SUMMING   UP. 

The  protective  screen  consists  of  two  or  three  lines  of  ships  so 
disposed  as  to  deny  information  to  the  enemy. 

Ships  in  the  outer  line  are  called  pickets. 

Ships  of  the  second  line  are  called  outguards. 

Ships  of  the  third  line  are  called  supports. 

If  there  is  an  additional  force  for  general  support  of  the  screen,  it 
is  called  a  reserve.  It  would  be  centrally  located  nearer  to  the  van 
of  the  screen  than  to  its  rear. 

It  is  seldom  that  a  protective  screen  will  be  used  by  a  force  un- 
accompanied by  a  train  or  convoy. 

The  area  to  be  covered  by  the  protective  screen  is  controlled  by 
the  movement  of  the  force  screened,  by  the  assumed  direction  of 
approach  of  the  enemy,  and  by  the  strength  of  the  enemy's  scouting 
force. 
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Until  the  enemy  is  encountered,  the  protective  screen  maintains  its 
position  during  darkness;  and,  during  daylight,  when  an  area  is 
reached  in  which  an  encounter  with  the  enemy  is  anticipated,  should 
maintain  steam  for  maximum  speed. 

At  or  near  the  center  of  the  protective  screen  is  the  main  force. 
The  main  force  should  be  disposed  for  defense  against  attack  by 
destroyers.  The  disposition  of  the  force  for  this  purpose  is  defensive 
screening  and  will  be  considered  in  the  next  chapter. 

There  is  a  tendency  to  consider  protective  screening  as  an  end 
rather  than  as  a  means  to  an  end.  It  is  passive  in  its  nature.  It  is 
designed  to  deny  information  to  the  enemy  and  to  form  a  conceal- 
ment for  the  maneuver  of  the  main  force.  It  should  be  no  stronger 
than  the  requirements  of  the  situation  necessitate.  It  is  not  a  battle 
formation. 

Passive  operations,  inactivity,  and  defensive  tactics  have  never  yet 
won  a  war.  Action  is  the  keynote  to  success.  A  passive  or  de- 
fensive attitude  is  no  more  than  a  preliminary  which  is  sometimes 
forced  upon  us  through  lack  of  information  or  lack  of  proper 
material. 

In  fleet  operations,  this  passive  attitude  should  be  abandoned  with 
the  first  contact.  The  destroyers  and  such  other  types  as  have 
sufficient  speed  should  immediately  assume  the  tactical  offensive. 

Protective  scouting  forces  are  sent  out  to  locate  enemy  forces.  If 
the  enemy  destroyers  can  not  be  attacked  in  daylight,  the  main  force 
must  be  maneuvered  to  avoid  such  area  as  they  can  reach  during 
dark.  If  the  enemy  main  body  is  located,  it  should  be  attacked  by 
destroyers. 

Protective  screening  has  its  place  in  war,  but  it  is  essentially  de- 
fensive and  when  the  enemy's  fighting  forces  approach  should,  if 
there  is  a  chance  of  victory,  be  abandoned  for  the  offensive. 
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DEFENSIVE    SCREENING. 

The  third  form  of  screening  operations  is  designed  to  defend  the 
force  screened  against  attack,  usually  from  torpedo  craft,  and  is 
called  defensive  screening. 

The  defensive  screen  is  a  close  screen  around  the  main  body, 
train,  or  whatever  force  is  to  be  defended,  for  the  purpose  of  disclos- 
ing the  approach  of  enemy  vessels,  especially  torpedo  craft,  and  of 
destroying  such  enemy  vessels  sighted. 

The  usual  form  of  the  screen  is  circular  or  polyhedral,  surrounding 
the  force  to  be  defended. 

Tke  outer  line,  called  defensive  screen  pickets,  should  be  composed' 
of  vessels  of  small  value,  having  good  searchlights;  gun  power  is 
valuable,  but  not  of  primary  importance. 

Necessity  may  force  the  use  of  destroyers  in  this  capacity,  but  such 
use  of  destroyers  is  not  advisable  for  the  following  reasons : 

(a)  The  destroyer  is  primarily  an  offensive  type.  It  has  a  poten- 
tial power  as  great  as  that  of  a  battleship  if  it  can  arrive  at  the 
proper  position  to  use  its  weapon.  To  use  the  potential  power  of  a 
battleship  against  a  destroyer  is  bad  tactics  if  it  can  be  avoided,  and 
it  can  be  by  making  the  proper  preparation  for  screening  ships. 

(b)  The  rapid  motion  of  destroyers  in  a  sea  and  the  low  power 
of  their  searchlights  will  seriously  reduce  their  value  as  illuminating 
ships. 

(c)  The  enemy  destroyers  will  usually  attack  in  groups  and  the 
one  or  two  destroyers  they  encounter  in  the  picket  line  will  probably 
be  sunk. 

Ships  such  as  the  Merchants  &  Miners'  Line  could  be  fitted  with 
large  searchlights  and  a  battery  of  numerous  3-inch  guns  and  become 
most  effective  ships  for  duty  in  the  picket  line  of  a  defensive  screen. 

The  second  screen  line,  called  defensive-screen  outguards,  should 
be  composed  of  vessels  of  good  antitorpedo-craft  battery.  These 
should  also  have  good  searchlight  power. 

The  small  cruisers  of  the  Tacoma  class,  if  fitted  with  powerful 
searchlights,  are  suitable  for  this  duty. 

The  third  line,  called  defensive-screen  supports,  should  be  ships  of 
good  battery  power  and  have  good  searchlights. 
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The  armored  cruisers  are  excellent  ships  for  such  positions,  but 
in  all  probability  they  would  be  in  use  in  the  protective  or  offensive 
screen.  It  will  be  necessary,  therefore,  to  use  battleships.  As  the 
older  battleships  have  an  antitorpedo-craft  battery  of  good  power, 
they  should  be  used. 

The  radius  of  the  picket,  outguard,  and  support  line  is  dependent 
largely  on  the  size  and  disposition  of  the  force  defended. 

In  Sketch  48  is  shown  a  defensive  screen  disposed  in  a  rectangle 
defending  a  convoy  of  40  transports. 

The  transports  are  in  line  of  squadrons.  Interval,  4,000  yards; 
distance,  1,000  yards. 

The  great  size  of  the  force  to  be  defended  has  made  it  necessary 
to  use  all  except  two  of  the  battleships  for  supports. 

The  dreadnoughts  and  destroyers  are  absent  from  this  formation, 
as  they  are  acting  as  pickets  and  supports  for  the  protective  screen. 

The  defensive-screen  supports  are  4,000  yards  ahead  and  on  each 
flank,  and  2,000  yards  in  rear  of  the  transport  columns,  at  distance 
of  4,000  yards.  The  two  additional  battleships  are  disposed  as  a 
reserve  ahead  of  the  transports. 

'  The  defensive- screen  outguards  are  placed  3,000  yards  outside  of 
the  supports.  These  ships,  if  enough  are  available,  should  be  placed 
at  4,000  yards  distance,  but  if  not  a  sufficient  number  are  available 
they  should  be  so  placed  that  they  command  with  guns  the  passages 
between  the  pickets. 

The  defensive-screen  pickets  are  placed  3,000  yards  outside  of  the 
outguards  and  at  a  distance  which  should  not  exceed  4,000  yards. 

In  the  sketch  the  pickets  are  armed  auxiliaries  of  the  train.  In 
an  oversea  campaign  these  auxiliaries  would  be  very  valuable  ships 
and,  if  possible,  provision  should  be  made  for  pickets  whose  loss 
would  entail  less  serious  consequences  to  the  fleet. 

The  destroyers  of  the  fleet  are  in  the  picket  line  of  the  protective 
screen. 

The  force  defended  should  be  in  such  formation  that  the  ships 
of  greatest  value  are  inside. 

The  formation  of  train,  transports,  and  battleships  inside  of  the 
defensive  screen  should  be  an  open  one,  to  permit  of  simultaneous 
changes  of  course  or  speed.  The  distance  should  not  be  less  than 
1,000  yards  and  the  interval  between  columns  not  less  than  4,000 
yards.  The  more  open  the  formation  the  less  the  danger  that  a 
torpedo  missing  one  ship  may  hit  another. 

Destroyers  should  be  used  in  a  defensive  screen  only  when  no  other 
force  is  available.     If  there  is  a  protective  screen  they  should  be  . 
detailed  to  it;  if  there  is  no  protective  screen  they  should  be  used 
offensively  against  the  enemy  main  force.    In  any  case,  they  should  be 
so  disposed  as  to  make  certain  that  they  will  not  under  any  circum- 
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stances  be  mistaken  for  enemy  destroyers.  Their  gun  power  is 
small,  and  the  possibility  of  damage  and  confusion  due  to  mistaken 
identity  is  great,  and  might  be  disastrous. 

If  present  as  pickets,  they  should  be  placed  at  a  greater  distance 
from  the  outguards  and  instructed  not  to  follow  enemy  destroyers 
toward  the  center  of  the  screen. 

TACTICS    OF    SCREEN. 

PICKETS. 

Searchlights  will  not  be  used  until  certain  that  enemy  destroyers 
have  been  sighted.  Pickets  will  then  illuminate  the  enemy  destroy- 
ers and  use  such  gun  power  as  they  have  to  destroy  the  enemy. 

It  has  been  demonstrated  that  the  flashes  of  the  guns  of  anti- 
torpedo  craft  battery  can  be  seen  as  far  as  a  searchlight  ray  can  be 
seen.  There  is,  therefore,  no  excuse  for  not  using  searchlights  after 
it  has  been  decided  to  open  fire. 

OUTGUARDS. 

The  outguards  fire  at  the  enemy  destroyers  illuminated  by  the 
pickets.  When  such  destroyers  have  passed  beyond  the  rays  of  the 
searchlights  from  the  pickets,  or  in  case  the  number  of  searchlights 
in  the  picket  line  is  insufficient  to  illuminate  all  of  the  attacking 
boats,  the  outguards  turn  on  their  searchlights. 

SUPPORTS. 

The  supports  fire  at  the  attacking  boats  illuminated  by  the  pickets 
and  outguards,  and  when  the  attack  has  reached  the  support  line 
turn  on  their  searchlights.  Fire  is  then  opened  by  the  reserve  or 
main  body,  if  any  such  is  inside  of  the  supports. 

In  case  the  enemy  destroyers  are  supported  by  battle  cruisers  or 
other  ships  of  good  gun  power,  such  ships  may  attempt  to  prepare 
the  way  for  the  torpedo  attack  by  attacking  ships  of  the  picket  and 
outguard  line. 

Such  an  attack  is  disastrous  to  the  screen,  and  major  ships  must 
be  detached  and  directed  to  engage  such  enemy  vessels.     • 

The  use  of  a  defensive  screen  for  any  purpose  but  defense  against 
torpedo  or  other  attack  which  can  not  be  foreseen,  is  fatal  to  success, 
for  all  initiative  is  thus  given  to  the  enemy. 

It  must  always  be  remembered  that  the  value  of  information  con- 
cerning the  enemy  indicates  how  very  necessary  it  is  to  deny  infor- 
mation to  him.  Defensive  screening  does  not  deny  information,  as 
the  screen  is  too  close  to  the  force  defended  to  prevent  the  enemy 
gaining  information  of  its  presence. 
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PROTECTIVE    SCOUTING. 

Three  forms  of  operations  comprised  in  the  service  of  security, 
namely,  offensive  screening,  protective  screening,  and  defensive 
screening,  have  been  discussed. 

Forces  preforming  screen  duty  must  have  strength  to  resist  that 
which  they  are  designed  to  hold  outside  of  the  screen.  There  is, 
however,  another  form  of  this  service  in  which  the  forces  operate 
only  with  a  view  to  obtaining  information  of  the  enemy,  upon  which 
information  the  main  force  is  to  base  defensive  operations  with  a 
view  to  evading  the  enemy  or  making  proper  dispositions  for  battle* 
This  is  called  protective  scouting. 

Protective  scouting  is  scouting  operations  confined — 

(a)  To  insuring  the  absence  of  the  enemy  from  areas  from  which 
the  main  force  may  be  threatened. 

(b)  To  obtaining  just  sufficient  warning  of  the  enemy's  proximity 
to  facilitate  evasion  or  to  assure  adequate  time  for  taking  up  battle 
formation. 

Protective  scouting  is  a  passive  operation.  It  differs  from  aggres- 
sive scouting  in  that  its  mission  is  one  of  security ;  to  give  warning 
of  the  enemy's  presence  being  its  principal  object.  » 

As  the  area  from  which  a  force  may  be  threatened  moves  with  the 
movement  of  such  force,  the  area  to  be  searched  by  a  force  engaged 
in  protective  scouting  is  based  upon  the  course  and  speed  of  its  own 
main  force.  In  aggressive  scouting  operations  the  area  to  be  searched 
is  based  upon  information  of  the  enemy  -main  force. 

No  force,  however  strong,  or  how  apparently  free  from  observa- 
tion, should  fail  to  detail  a  sufficient  force  for  protective  scouting, 
unless  covered  by  a  protective  screen,  for  the  knowledge  as  to  whether 
or  not  the  enemy  scouts  have  made  contact  with  the  main  force  may 
be  of  vital  importance  in  the  succeeding  operations. 

The  distinction  between  a  protective  scouting  force  and  a  screen 
lies  in  the  mission  of  the  force. 

The  primary  mission  of  a  protective  screen  is  to  deny  information 
to  the  enemy.  Its  secondary  mission,  to  inform  its  own  main  force 
of  the  presence  of  the  enemy. 
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The  primary  mission  of  a  protective  scouting  force  is  to  inform 
its  own  main  force  of  the  presence  of  the  enemy.  Its  secondary  mis- 
sion, only  attempted  when  the  enemy  force  in  contact  is  much  in- 
ferior, is  to  prevent  the  intrusion  of  enemy  scouts. 

The  disposition  of  the  protective  scouting  force  may  be  a  straight 
line  across  the  probable  direction  of  the  enemy's  approach  or  on  a 
portion  or  the  whole  of  an  arc  of  a  circle  around  the  main  force. 

When  the  scouts  are  disposed  in  a  straight  line,  as  in  Diagram  9, 
the  following  terms  are  used  to  define  the  disposition : 

Distance  of  center  of  scouting  line  from  fleet  guide  =  scouting 
interval. 

Bearing  of  center  of  scouting  line  from  fleet  guide  =  scouting 
bearing. 
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Line  of  bearing  of  scouts  =  scouting  line. 

Distance  between  adjacent  scouts  =  scouting  distance. 

When  the  scouts  are  disposed  on  the  arc  of  a  circle  around  the 
main  force,  as  in  Diagram  ^9,  the  following  terms  are  used  to  define 
the  disposition :  7 

Distance  of  scouting  line  from  fleet  guide  =  scouting  radius. 

Bearing  of  center  of  line  from  fleet  guide  =  scouting  bearing. 

Distance  between  adjacent  scouts  =  scouting  distance. 

In  detailing  a  force  for  protective  scouting  the  commander  should 
keep  in  view  five  conditions : 

(a)  The  length  of  the  scouting  line,  or  arc,  to  be  covered. 

(b)  The  scouting  interval  or  scouting  radius. 

(c)  The  proportion  of  the  force  that  can  be  spared  for  detached 
duty. 
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(d)  The  desirability  of  preventing  intrusion  by  enemy  scouts. 

(e)  The  speed  and  strength  of  the  ships  detailed  for  protective 
scouting. 

The  length  of  the  scouting  line,  or  arc,  to  be  covered  depends 
upon  the  information  of  the  enemy's  scouting  forces  and  main  body. 
If  the  information  is  definite,  it  may  be  possible  to  limit  the  area 
searched  by  the  protective  scouts  to  an  area  from  which  the  enemy 
will  probably  approach.  It  is  usually  advisable,  if  the  force  avail- 
able is  sufficient,  to  form  the  protective  scouts  on  a  circle  extending 
completely  around  the  main  force. 


Fleet  Guide 
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The  distance  of  the  scouting  line  from  the  main  force,  or  the 
radius  of  the  arc  if  formed  on  an  arc,  is  dependent  upon  the  angle 
which  it  is  desired  that  the  scouts  shall  cover  (the  greater  the  dis- 
tance from  the  fleet  guide  the  smaller  the  angle  which  can  be  cov- 
ered by  a  given  number  of  scouts),  and  also  on  the  state  of  prepara- 
tion of  the  main  force  for  battle.  If  preparations  are  complete 
(steam  in  all  boilers,  etc.),  not  much  warning  will  be  required;  if, 
however,  the  main  force  is  steaming  at  low  speed  to  save  fuel,  the 
protective  force  should  be  at  such  an  interval  or  radius  as  to  assure 
the  main  force  ample  time  to  prepare  for  battle. 

The  proportion  of  the  force  that  can  be  spared  for  protective 
scouting  depends  largely  upon  the  comparative  force  and  type  of 
the  enemy's  ships,  the  probability  of  attack,  and  the  relative  speeds 
of  the  forces.  No  set  proportion  could  in  any  way  fix  the  proper 
force. 

A  commander,  when  detailing  a  force  for  protective  scouting,  must 

balance  his  desire  to  guard  against  surprise  or  unknown  observation 

by  the  enemy,  against  his  reluctance  to  detach  a  large  proportion 

of  his  force  for  protective  scouting.     A  suitable  compromise  is  not 
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always  easy  to  fix.  If  the  protective  scouting  force  is  distant,  con- 
centration for  battle  is  delayed ;  if  close,  security  from  observation  is 
not  assured. 

In  general,  it  is  advantageous  to  form  the  protective  scouting  force 
so  that  an  enemy's  scout  can  not  see  the  smoke  of  the  main  force 
without  itself  being  seen  by  one  of  the  protective  scouts. 

Fast  ships  of  small  fighting  value  are  probably  the  best  type  for 
this  service,  though,  when  such  vessels  are  engaged  in  aggressive 
scouting,  destroyers,  gunboats,  or  even  battleships  may  be  forced 
to  do  this  duty. 

Destroyers  have  frequently  been  used  to  surround  a  fleet  at  night 
for  the  purpose  of  discovering  the  approach  of  the  enemy's  destroyers. 

This  disposition  has  been  called  a  screen,  but  as  the  essential  ele- 
ment of  a  screen,  power  to  resist,  is  absent,  it  seems  preferable  to 
consider  such  an  operation  as  protective  scouting. 
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ORDERS    AND    REPORTS. 
ORDERS. 

GENERAL  REMARKS. 

The  consideration  of  the  acquirement  and  transmission  of  information  leads 
inevitably  to  the  recognition  of  the  importance  of  a  general  knowledge  of  the 
art  of  war,  not  only  in  those  officers  to  whom  the  search  for  information  is 
intrusted  but  also  in  those  through  whom  information  is  normally  forwarded. 
For  the  final  value  of  reconnoissance  depends  very  much  on  the  ability  of 
subordinate  commanders  to  discern  the  facts  or  deductions  which  will  be  of 
use  to  their  superiors.  Such  discernment  is  partially,  no  doubt,  dependent  on 
natural  judgment  and  sense  of  proportion,  but  it  is  chiefly  acquired  by  sound 
education  in  the  art  of  .war.1 

KESPONSIBILITY  FOR   MAINTAINING   COMMUNICATION. 

The  constant  maintenance  of  communication  between  various  parts  of  a  force 
is  of  urgent  importance;  it  is  on  this  to  a  great  extent  that  the  possibility  of 
cooperation  depends. 

All  subordinate  commanders  are  responsible  for  keeping  their  respective  su- 
periors, as  well  as  neighboring  commanders,  regularly  informed  of  the  progress 
of  events  and  of  important  changes  in  the  situation  as  they  occur. 

The  elaborate  means  of  communication  provided  under  modern  conditions 
should  not,  however,  be  used  in  such  a  manner  as  to  cripple  the  initiative 
of  subordinates  by  unnecessary  interference.1 

SCOUTING    ORDERS. 

The  scouting  forces  will  generally  be  under  the  direct  command 
of  the  commander  in  chief,  or  of  a  scout  commander,  to  whom  the 
commander  in  chief  delegates  the  responsibility  for  gaining  the 
required  information.  The  commander  in  chief  alone  can  give  to 
the  scouting  forces  such  instructions  as  will  coordinate  their  opera- 
tions with  the  operations  of  the  main  force  to  the  accomplishment 
of  the  end  in  view. 

In  scouting  operations  coordination  of  effort  is  imperative,  and 
the  commander  in  chief  or  scouting- force  commander  should  give 
such  instructions  as  may  be  necessary  to  insure  cooperation.     The 

1  Art  of  Reconnaissance  :  Henderson. 
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amount  of  detail  contained  in  the  instructions  to  the  scouting  force 
will  vary  with  the  conditions  and  with  the  difficulty  that  may  be 
encountered  in  coordinating  their  operations. 

Instructions  to  the  scouting  force  should  contain : 

1.  All  that  is  known  of  the  enemy. 

2.  Statement  of  the  general  situation. 

3.  Indication  of  proposed  direction  of  effort  and  objective. 

In  order  that  these  instructions  may  be  reduced  to  a  minimum, 
it  is  necessary  to  use  a  common  nomenclature  for  types  of  operations. 
We  must  understand  and  have  names  for  common  methods  of  pro- 
cedure. Uniformity  in  the  expression  of  ideas  will  permit  the  sim- 
plification and  reduction  of  our  radio  messages  and  radio  code. 

In  order  to  facilitate  cooperation,  the  whole  of  the  directions  to 
each  portion  of  a  force  taking  part  in  a  combined  operation  will 
usually  be  embodied  in  one  campaign  order.  When  for  any  reason 
separate  orders  are  issued  instead  of  a  ^combined  order,  each  sepa- 
rate order  will  include  such  information  regarding  other  forces  as 
the  recipient  might  find  it  useful  to  know. 

The  statement  of  the  intentions  of  the  commander  must  be  framed 
with  great  care.  Only  so  much  should  be  stated  as  it  is  really  neces- 
sary for  those  to  whom  the  order  is  issued  to  know  for  the  purpose 
in  view.  It  is  seldom  necessary  or  advisable  to  look  far  ahead  in 
stating  intentions.  In  the  case  of  the  orders  of  subordinate  com- 
manders, the  intentions  stated  should  be  those  of  the  authority 
actually  issuing  the  order,  arising  out  of  those  communicated  to  him 
by  higher  authority.  Alternative  and  conditional  statements,  de- 
pending upon  developments,  are  yery  apt  to  cause  doubt  and  un- 
certainty and  should  be  avoided. 

During  the  course  of  operations  it  will  often  be  necessary  to  supplement  the 
orders  already  issued  by  further  campaign  orders,  which  may  take  the  form 
either  of  complete  fresh  orders  or  separate  orders  issued  to  one  or  more  units 
of  the  command.  In  the  latter  case,  should  the  original  orders  be  modified  to 
any  considerable  extent,  all  other  units  of  the  command  affected  by  the  new 
order  should  be  informed  of  its  purport. 

Notwithstanding  tbe  greatest  care  and  skill  in  framing  orders,  unexpected 
local  circumstances  may  render  the  precise  execution  of  the  orders  given  to 
a  subordinate  unsuitable  or  impracticable.  Under  such  circumstances  the 
following  principles  should  guide  an  officer  in  deciding  on  his  course  of  action: 

1.  A  formal  order  should  never  be  departed  from  either  in  letter  or  spirit — 

( a )  So  long  as  the  officer  who  issued  it  is  present ; 

(b)  If  the  officer  who  issued  the  order  is  not  present,  provided  there  is  time 
to  report  tb  him  and  await  a  reply  without  losing  an  opportunity  or  endangering 
the  command. 

2.  A  departure  from  either  the  spirit  or  the  letter  of  an  order  is  justified 
if  the  subordinate  who  assumes  the  responsibility  bases  his  decision  on  some 
fact  which  could  not  be  known  to  the  officer  who  issued  the  order,  and  if  he 
is  conscientiously  satisfied  that  he  is  acting  as  his  superior,  if  present,  would 
order  him  to  act. 
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3.  If  a  subordinate,  in  the  absence  of  a  superior,  neglects  to  depart  from  the 
letter  of  his  orders,  when  such  departure  is  clearly  demanded  by  circumstances, 
and  failure  ensues,  he  will  be  held  responsible  for  such  failure. 

4.  Should  a  subordinate  find  it  necessary  to  depart  from  an  order,  he  should 
at  once  inform  the  issuer  of  it,  and  the  commanders  of  any  neighboring  units 
likely  to  the  affected.1 

REPORTS. 

As  the  accuracy  of  the  conclusion  in  logic  rests  upon  the  truth 
of  the  premises,  so  the  worth  of  a  decision  'in  war  rests  upon  the 
accuracy  with  which  the  situation  is  presented  by  the  information  at 
hand. 

Timely  information  regarding  the  disposition  and  intentions  of 
the  enemy,  and  of  the  topographical  and  hydrographical  features 
of  the  theater  of  operations,  is  an  essential  factor  of  success  in  war. 
A  commander  without  information  is  like  a  man  blindfolded;  he 
knows  neither  where  to  strike  nor  from  what  quarter  to  expect  at- 
tack; he  is  unable  to  make  a  plan  for  himself  or  to  guard  against 
the  plan  of  his  enemy. 

The  acquisition  of  accurate  information  is  one  of  the  most  difficult  tasks 
of  a  commander.  The  numbers,  the  dispositions,  the  movements  of  the  enemy 
are  veiled  in  an  obscurity  which  lias  been  aptly  termed  the  fog  of  ivar — an 
obscurity  which  the  opposing  commander  will  endeavor  in  every  way  to  deepen.2 

The  pages  of  history  are  filled  with  instances  where  victory  was 
wrested  from  a  superior  force  by  virtue  of  the  initiative  with  which 
accurate  timely  information  endows  its  possessor. 

Yet  so  indirect  is  the  influence  of  information,  so  much  is  its  value  over- 
shadowed by  the  evident  effect  of  strategical  and  tactical  combinations,  that 
we  often  forget  that  the  plans  by  which  such  combinations  were  effected  were 
based  upon  accurate  information.3 

The  worth  of  information  as  received  at  its  destination  is  depend- 
ent upon : 

1.  Accuracy  of  observation. 

2.  Relevancy. 

3.  Accuracy  of  statement. 

4.  Accuracy  of  transmission. 

Accuracy  of  observation. — This  includes  accuracy  of  observation  of 
objects  and  of  events.  The  objects  will  usually  be  ships  of  the 
enemy,  and  accuracy  of  observation  can  be  best  attained  by  a  study 
of  the  silhouettes  and  characteristics  of  the  enemy  ships.  The 
events  will  usually  be  strategical  and  tactical  operations,  and  accu- 
racy of  observation  can  be  best  attained  by  participation  in  similar 
operations  at  sea  and  on  the  maneuver  board.     An  indispensable 

1  British  Army  Field  Service  Regulations. 

2  Fnrse  :  Information  in  War. 

3  Henderson  :  Art  of  Reconnaissance. 
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quality  of  a  message  is  a  scrupulous  accuracy  as  to  facts.  Surmises 
should  never  be  given  as  facts,  and  a  person  sending  a  message  should 
carefully  separate  facts  from  surmises. 

Relevancy. — The  relevance  of  a  report,  which  in  reconnoissance  is 
almost  the  same  as  its  value,  is  a  matter  deserving  the  greatest 
attention.  The  value  of  the  information  is  dependent  upon  the 
situation  and  perhaps  on  the  magnitude  of  the  operations ;  informa- 
tion which  may  be  of  value  to  the  commander  of  a  scouting  force 
may  or  may  not  be  of  value  to  the  commander  in  chief.  Every 
officer  should  therefore  consider  how  much  of  the  information  is  of 
value  to  himself  alone  and  how  much  is  worth  transmitting  to  his 
superior.  At  sea  the  radio  will  be  the  principal  means  of  communica- 
tion, and  the  interference  caused  by  sending  irrelevant  information 
may  prevent  the  receipt  of  vital  information.  All  officers  should 
keep  in  mind  the  general  situation  in  order  that  they  may  properly 
estimate  the  relevancy  of  any  information  they  obtain. 

Accuracy  of  statement. — Clearness  must  always  be  the  essential: 
if  brevity  can  be  combined  with  it,  so  much  the  better.  The  sequence 
of  ideas  should  follow  the  form  prescribed  for  order  writing  as 
closely  as  possible.  Definite  statements  are  desirable,  but  care  must 
be  taken  to  make  no  definite  statements  unless  there  is  definite 
knowledge  behind  them.  Definite  statements  on  insufficient  au- 
thority are  misleading  and  dangerous.  If  the  strength  of  the  enemy, 
for  instance,  has  been  roughly  estimated,  it  should  be  so  stated,  if  it 
is  reported  on  hearsay,  the  authority  for  the  statement  and  an  opin- 
ion of  the  credibility  of  the  informant  should  be  given. 

It  is  not  enough  that  a  statement  should  be  accurate;  it  should 
convey  an  accurate  impression.  Every  precaution  should  be  taken 
to  assist  the  recipient  of  the  message  in  grasping  the  meaning  with  a 
minimum  of  trouble  and  delay.  The  purpose  of  a  message  is  to  en- 
lighten the  recipient,  and  a  technical  accuracy  is  no  excuse  for 
making  a  statement  which  is  open  to  misconstruction. 

Accuracy  of  transmission. — This  is  dependent  upon  the  efficiency 
of  the  method  and  upon  the  efficiency  of  the  code. 

REPORTS  TO  BE  MADE. 

The  following  list  of  reports  to  be  made  is  not  necessarily  com- 
plete and  should  be  used  only  as  a  guide. 
Single  ships  should  report: 

1.  When  smoke  is  sighted,  nature  of  smoke  and  action  to  be 
taken — to  adjacent  ships  and  detachment  commander. 

2.  When  enemy  ship  or  ships  are  sighted,  with  statement  of  enemy 
force,  and  action  taken — to  adjacent  ships  and  detachment  com- 
mander. 
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3.  When  there  is  a  marked  change  in  the  conditions  last  reported, 
including  weather  conditions— to  adjacent  ships  and  detachment 
commander. 

4.  When  and  where  contact  with  the  enemy  is  lost—to  adjacent 
ships  and  detachment  commander. 

5.  Daylight  and  dark  position  reports  with  anticipated  pro- 
cedure—to adjacent  ships  and  detachment  commander. 

6.  Accidents,  unusual  fuel  consumption  or  other  defects  that  in- 
terfere with  the  proper  performance  of  duty  assigned — to  adjacent 
ships  and  detachment  commander. 

7.  Acknowledgment  of  orders — to  group  commander. 

8.  Sighting  of  enemy  main  body,  train,  or  destroyers — broadcast. 

9.  Hourly  reports  of  position  of  enemy  and  his  approximate  speed 
and  course,  when  tracking — broadcast. 

Group  commanders  should  report: 

1.  Any  information  of  enemy  or  conditions  that  would  be  of  value 
to  the  commander  in  chief — to  commander  in  chief  or  scouting- force 
commander. 

2.  At  night,  anticipated  operations  of  group  for  following  day — 
same. 

3.  Acknowledgment  of  orders — same. 

CAMPAIGN  TO   ILLUSTRATE  RETIRING  SEARCH  METHODS   AND 
SCOUTING    ORDERS. 

The  assumptions  upon  which  this  campaign  is  based  are  as  follows : 

War  exists  between  Orange  and  Green  (Russia). 

The  Orange  main  fleet,  after  having  destroyed  Green's  Pacific 
Fleet,  is  based  at  TSUSHIMA. 

The  Green  Fleet  (2d  Pacific  Fleet)  has  proceeded  from  the  Baltic 
and  at  last  reports  was  off  AMOY. 

Orange  has  maintained  a  squadron  of  6  ships  to  observe  the  area 
of  the  EASTERN"  SEA  between  the  CHINA  coast  and  the  LOO 
CHOO  group  of  Islands. 

Radio  stations  and  lookouts  were  established  in  the  islands  south 
of  FORMOSA  and  in  the  LOO  CHOO  group.  Fishing  vessels 
patrolling  the  BASHEE  and  BALLINTANG  CHANNELS  at 
night. 

At  daylight  31  May  a  squadron  of  6  merchant  scouts,  under  com- 
mand of  Rear  Admiral  Oku,  relieved  a   cruiser  squadron  as  the  , 
observation  force.    The  cruiser  squadron  returned  to  TSUSHIMA  to 
coal. 

A  division  of  3  second-class  cruisers  had  been  sent  to  the  BONIN 
ISLANDS  as  a  Flank  Guard. 
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SITUATION,    1    JUNE,   5  A.   M. 

(Sketch  49.) 

On  1  June,  5  A.  M.,  the  Orange  disposition  was  as  follows: 

The  Orange  main  body,  destroyers  and  a  cruiser  squadron,  six 
18-knot  ships,  are  at  TSUSHIMA. 

The  main  body  and  destroyers  are  ready  for  sea.  The  •  cruisers 
are  coaling  and  will  not  be  ready  for  sea  until  2  June,  4  A.  M. 

The  merchant  scout  squadron,  maximum  sustained  speed  20  knots, 
is,  at  daylight,  on  scouting  line  293°,  distance  50  miles.  The  search 
from  ahead  is  being  used.  The  line  is  being  maintained.  Course, 
203;  speed,  8.6  knots  during  daylight. 

Division  Seventeen  is  maintaining  a  radio  chain  between  scouting 
force  and  main  body. 

On  1  June,  5  A.  M.,  the  Green  fleet  and  train  is  sighted  by  the 
lookouts  in  BALLINTANG  CHANNEL,  heading  to  the  eastward. 
This  information  is  relayed  by  radio  to  the  scout  commander  and  is 
received  by  him  at  9  A.  M.  He  sends  this  radiogram  to  the  Com- 
mander in  Chief : 

From  Commander  Squadron  Five : 

Enemy  main  body  and  train,  BALLINTANG  CHANNEL,  one  June,  five  A.  M., 
heading  eastward. 

Squadron  Five  will  search  eastward  from  line  bearing  seven  from  enemy 
position.     Sector  Method. 

He  sends  the  following  to  his  own  squadron : 

From  Commander  Squadron  Five : 

Enemy  main  body  and  train,  BALLINTANG  CHANNEL,  one  June,  five  A.  M., 
heading  eastward. 

Squadrftf  Five  will  search  eastward  from  line  bearing  seven  from  enemy 
position.     Sector  Method. 

In  the  first  message  the  scout  commander  has  given  to  the  com- 
mander in  chief  all  the  available  information  concerning  the  enemy. 
He  has  also  stated  his  contemplated  action.  This  statement  makes 
it  easy  for  the  commander  in  chief  to  assign  areas  to  the  other 
scouting  forces  which  will  not  conflict  with  the  operations  of  the 
Squadron  Five.  Had  this  information  not  been  given,  the  com- 
mander in  chief  would  not  have  known  the  intention  of  the  com- 
mander of  Squadron  Five,  and  he  would  have  had  to  inquire  its 
disposition  and  position  before  he  could  have  written  a  satisfactory 
order. 

In  reporting  contacts  with  the  enemy,  or  information  concerning 
the  enemy,  always  state  the  action  to  be  taken  by  the  force  under 
your  command. 

In  the  second  message,  which  was  sent  to  his  own  squadron,  he 
gave   them  the   available  information   concerning  the  enemy   and 


ORDEKS   AND   REPORTS.  267 


directed  a  concentration  toward  the  positions  he  expects  the  ships 
of  the  squadron  to  occupy  at  daylight  the  next  morning.  He  did 
not  give  his  plan  to  his  subordinates,  as  there  was  ample  time  to 
have  his  plan  approved  by  the  commander  in  chief.  His  plan  might 
not  be  approved  by  the  commander  in  chief.  The  commander  of 
Squadron  Five  has  given  all  the  instructions  required  for  the  present 
and  has  avoided  the  possibility  of  having  to  countermand  an  order. 

Do  not  give  hasty  orders.  Countermanded  orders  create  con- 
fusion and  lack  of  confidence  in  the  commander. 

The  commander  in  chief,  upon  receipt  of  the  commander  of  Squad- 
ron Five's  radio,  issues  a  combined  order  as  follows: 

FLEET  order  issued  by  commander  in  chief. 

FROM  TSUSHIMA,  1  JU1VE,  11  A.  M. 

From  Commander  in  Chief: 

Enemy  main  body  and  train  BALLINTANG  CHANNEL,  one  June,  five  A.  M., 
heading  eastward. 

Seek  decisive  engagement. 

Southern  Scouts,  Squadron  Five,  search  eastward  from  line  bearing  seven 
from  enemy's  reported  position. 

Central  Scouts,  Squadron  Three,  search  from  ahead  to  westward  of  BONIN 
ISLANDS. 

Flank  Guard,  search  northward  from  line  bearing  one  ten  from  enemy's 
reported  position. 

Main  Body  will  proceed  two  June,  eight  A.  M.,  toward  position  Lat.  twenty- 
nine,  Long,  one  thirty. 

Radio  Chain  maintain  communication  between  scouting  force  and  main  body. 

Train  remain  TSUSHIMA. 

One  hundred  thirtieth  time. 

Cipher  X.  Wave  length  nine  hundred.  Campaign  Order  Five  l^jJSHIMA, 
one  June,  eleven  A.  M. 

In  this  message  the  two  task  groups.  Southern  and  Central  Scouts, 
were  designated.  It  was  necessary  to' state  the  composition  of  these 
groups  in  the  order.  The  Main  Body,  Flank  Guard,  and  Radio  Chain 
had  been  previously  designated,  and  therefore  no  statement  of  the 
composition  of  such  groups  was  required.  Detailed  dispositions  of 
scouting  forces  and  designation  of  methods  to  be  used  indicate  that 
the  commander  in  chief  considers  himself  the  scouting  force  com- 
mander. 

The  time,  cipher,  and  wave  lengths  to  be  used  would  not  appear 
in  the  order  unless  they  had  not  been  previously  designated  or  a 
change  was  made  by  this  order. 

It  will  be  noticed  as  the  search  progresses  that  by  this  arrange- 
ment of  the  areas  and  methods  of  search  of  these  scouting  forces, 
such  forces  are,  during  the  search,  continually  drawing  closer  to- 
gether, thus  concentrating  as  much  as  possible  before  contact  is 
made  with  the  enemy. 
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DETACHED   SCOUTING  FORCES   SHOULD  BE   SO   OPERATED   AS   TO 
EFFECT    CONCENTRATION   AS    THE    SEARCH   PROGRESSES. 

From  Commander  Southern  Scouts : 

No  further  news  of  enemy.  Our  main  body  will  proceed  two  June,  eight 
A.  M.,  toward  Latitude  twenty-nine,  Longitude  one  thirty. 

Central  Scouts,  Squadron  Three,  will  search  from  ahead  to  westward  of 
BONIN  ISLANDS. 

Flank  Guard  will  search  northward  from  line  bearing  one  ten  from  enemy's 
reported  position. 

Radio  Chain  maintaining  communication  with  Main  Body. 

Southern  Scouts,  Squadron  Five,  will  search  for  enemy's  main  body. 

Be  in  position  on  line  bearing  seven  from  position  Lat.  nineteen  fifty,  Long, 
one  twenty-one  fifty,  and  start  search  to  wGotwai>d<favo  June,  five  A.  M.  Regular 
order,  E-l  to  northward.  Sector  Method.  Sector)thirty-five.  Assume  enemy 
speeds  twelve  to  seven.  One  thirtieth  time.  Ciphef\  "  X."-  Wave  length  nine 
hundred.    Campaign  Order  One.    Central  Scouts,  -^s^~-^ 

In  this  order  the  information  of  the  enemy  is  not  repeated,  as  all 
of  the  available  information  of  the  enemy  had  been  furnished  this 
squadron  b}^  a  previous  radio  order. 

In  paragraphs  1  and  2  the  composition  of  the  Central  and  Southern 
Scouts  is  given.  These  task  groups  had  not  been  previously  organ- 
ized, so  it  is  necessary  to  state  their  composition.  The  Main  Body, 
Flank  Guard,  and  Radio  Chain  are  the  same  as  in  the  original  dispo- 
sition, so  the  composition  of  these  forces  need  not  be  repeated. 

The  number  of  changes  in  course  during  daylight,  to  be  made  while 
running  the  retiring  search,  is  not  given  as  it  should  be  fixed  before- 
hand. 

The  time,  cipher,  and  wave  length  would  be  omitted  if  previously 
assigned,  unless  they  were  to  be  changed  by  the  order. 

In  paragraph  5  appears  the  words  "Central  scouts."  This  indi- 
cates to  the  radio  chain  that  the  commander  of  the  Southern  Scouts 
desires  a  copy  of  this  order  relayed  to  the  commander  of  the  Cen- 
tral Scouts. 

Upon  receipt  of  commander  of  Squadron  Five's  campaign  order 
each  ship  of  Squadron  Five  should  change  course  and  speed  to  arrive 
in  position  at  the  specified  time.  Each  ship  should  report  to  the 
squadron  commander  the  position  he  expects  to  occupy  2  June, 
5  A.  M. 

On  2  June,  5  A.  M.,  each  ship  of  this  squadron  should  report  her 
position  to  the  squadron  commander. 

The  commander  of  Squadron  Three  does  not  issue  a  campaign  order 
at  this  time,  as  his  squadron  can  not  get  underway  before  2  June, 
4  A.  M.  He  signals,  "  Be  prepared  to  get  underway  2  June,  4  A.  M. 
Speed,  18  knots." 

Before  getting  underway  he  should  call  his  commanding  officers 
on  board  and  inform  them  of  his  general  plan,  but  he  should  issue 
no  campaign  order  for  search  operations  at  this  time. 
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The  commander  of  the  Flank  Guard  at  COFFIN  BAY  receives  the 
commander  in  chief's  combined  order  at  8  p.  m.,  and  immediately 
signals,  "  Prepare  to  get  underway  at  ten  P.  M.  Maximum  speed." 
He  then  writes  the  following  campaign  order  and,  having  called 
his  commanding  officers  on  board,  delivers  it  in  person : 

Flank  Guard, 
H.  M.  S.  F-l,  Flagship. 
Campaign  Oedeb 

No.  — .  Bonin  Islands, 

1  June  1914—9.00  P.  M. 

1.  Enemy  main  body  and  train  BALLINTANG  CHANNEL,  one  June,  five  A.  M. 
Our  main  body  will  proceed  two  June,  eight  A.  M.,  toward  lat.  twenty-nine, 

long,  one  thirty.  Central  Scouts,  Squadron  Three,  will  search  from  ahead  to 
wastward  of  BONIN  ISLANDS.  Southern  Scouts,  Squadron  Five,  will  search 
eastward  from  line  bearing  seven  from  enemy's  five  A.  M.  position.  Division 
Seventeen  will  maintain  radio  communication  between  scouting  force  and  main 
body. 

2.  This  force  will  search  for  enemy  main  body. 

3.  (a)  F-l,  twelve. 

(b)  F-2,  ten. 

(c)  F-3,  eight. 

(x)  Assume  enemy  speed  in  knots  as  above.  Search  northward  from  line 
bearing  one  ten  degrees  from  lat.  nineteen  fifty,  long,  one  twenty-one  fifty. 
Independent  search.    Proceed  maximum  speed.    One  thirtieth  time. 

4. . 

5.  Cipher  "  X."    Wave  length  nine  hundred. 

/s/       SUKI, 

Rear  Admiral,  Commanding  Flank  Guard. 
Copies  to — 
Commander-in-Chief. 
Commander,  Southern  Scouts. 
Commander,  Central  Scouts. 

By  radio. 
Commanding  Officers,  Division  Nine. 
Delivered  on  board. 

/s/    , 

Lieut.,  Flag  Secretary. 

OPERATIONS  ON  2  JUNE. 

(Sketch  49.) 

During  2  June  the  Southern  Scouts  are  searching  the  area  pre- 
scribed for  the  day.  The  Flank  Guard  is  steaming  to  the  southwest- 
ward  toward  the  meeting  points  on  the  prescribed  line  for  com- 
mencing the  search.  The  Radio  Chain  is  moving  eastward  to  main- 
tain communication.  The  Central  Scouts  finish  coaling  at  4  A.  M. 
and  sail  from  TSUSHIMA,  in  accordance  with  the  combined  order 
previously  issued. 
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MAIN    BODY    ORDER. 

At  8  A.  M.  2  June  the  main  body  sails  from  TSUSHIMA  in  ac- 
cordance with  the  following*  campaign  order,  which  was  issued  on 
board  the  flagship  on  the  evening  of  1  June : 

Main  Body, 

H.  M.  S.  Makasa,  Flagship. 
Campaign  Oedek 

No.  — .  Off  Tsushima, 

1  June,  1914—8.00  P.  M. 

1.  Enemy  main  body  and  train  BALLINTANG  CHANNEL,  one  June,  five  A.  M. 
Central   Scouts,    Squadron  Three,  will  search  from   ahead  to  westward  of 

BONIN  ISLANDS.  Southern  Scouts,  Squadron  Five,  will  search  eastward  from 
line  bearing  seven  from  enemy's  reported  position.  Flank  Guard  will  search 
to  northward  from  line  bearing  one  ten  from  same  position.  Division  Seventeen 
will  maintain  radio  communication. 

2.  This  force  will  seek  decisive  engagement. 

3.  (a)   Squadron  One. 

(b)  Squadron  Two. 

(c)  Destroyer  Flotilla. 

(x)  Be  prepared  to  get  under  way  two  June,  eight  A.  M.,  speed  twelve.  One 
thirtieth  time. 

4. . 


5.  Cipher  "  X."    Wave  length,  nine  hundred. 


Copies  to— 

Division  Commanders  and 
Commanding  Officers, 
Squadrons  One,  Two.  and 
Destroyer  Flotilla. 
By  guard  boat. 


/s/     TlGI, 
Admiral,  Commander  in  Chief. 


/s/     , 

Lieut.  Comdr..  Flag  Secretary 


The  commander  of  the  Central  Scouts,  finding  he  has  ample  time 
to  reach  his  station  to  westward  of  the  BONIN  ISLANDS  before  the 
enemy  could  possibly  arrive,  decides  to  aid  the  Southern  Scouts,  by 
running  a  patrol  search  during  3  June,  assuming  the  enemy  speed 
as  12  knots.  He  sends  out  the  following  campaign  order  by  radio 
at  3  P.  M. : 

From  Commander  of  Central  Scouts: 

No  further  news  of  enemy.  Our  main  body  sailed  from  TSUSHIMA,  two 
June,  eight  A.  M. 

Search  for  enemy  main  body. 

Patrol  method  to  eastward.  Regular  order.  Distance  fifty.  Scouting  speed 
eighteen.  C-l  at  point  of  origin,  lat.  twenty-seven  twenty,  long,  one  twenty- 
nine,  thirty,  three  June,  five  A.  M.  Assumed  enemy  maximum  speed,  twelve. 
Obtain  distance  by  that  time. 

One  thirtieth  time.  Cipher  "X."  Wave  length  nine  hundred.  Campaign 
Order  Two.     Southern  Scouts. 
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In  this  order  the  information  of  the  enemy  is  not  repeated,  for 
the  commander  of  the  Central  Scouts  had  called  all  his  commanding 
officers  on  board  before  sailing  and  gave  them  all  of  the  information 
contained  in  the  Commander  in  Chief's  Campaign  Order.  The 
information  concerning  the  Orange  main  body  is  confirmatory  of  the 
information  given  the  night  before. 

The  time,  cipher,  and  wave  length  should  be  omitted  unless  not 
previously  designated  or  a  change  was  made  by  the  order. 

The  words  "  Southern  Scouts "  at  the  end  indicate  that  the  radio 
chain  is  to  relay  the  order  to  the  Commander  of  the  Southern  Scouts. 

The  commander  of  the  Southern  Scouts  receives  the  campaign 
order  of  the  Central  Scouts  at  5  P.  M.,  and  upon  plotting  the  track 
of  the  Central  Scouts  for  3  June,  finds  that  on  3  June  it  is  not  neces- 
sary for  his  force  to  cover  assumed  enemy  speeds  higher  than  11 
knots.  He  decides  to  use  the  sector  method  on  3  June,  covering 
enemy  speeds  11  to  8-J  knots.  At  6  P.  M.  he  issues  campaign  order 
2  by  radio: 

From  Commander  Southern  Scouts: 

No  further  news  of  enemy.  Our  main  body  sailed  from  TSUSHIMA,  two 
June,  eight  A.  M.  Central  Scouts  will,  on  three  June,  run  patrol  search  to 
eastward  from  lat.  twenty-seven  twenty,  long,  one  twenty-nine,  thirty.  As- 
sumed enemy  speed  twelve. 

Continue  search  by  present  method  three  June,  five  A.  M.  Sector  twenty- 
three.     Assume  enemy  speeds  eleven  to  eight  and  one-half. 

Campaign  Order  Two.    Central  Scouts. 

The  information  of  Orange  forces  confirms  the  sailing  of  the  Main 
Body  and  informs  the  Southern  Scouts  of  the  contemplated  action  of 
the  Central  Scouts  for  3  June. 

The  Flank  Guard  continues  its  operations,  but,  as  it  is  out  of  radio 
communication,  makes  no  report. 

At  6.30  P.  M.  the  Commander  of  the  Southern  Scouts  signals  by 
radio : 

From  Commander  Southern  Scouts : 

Retire  at  seven  P.  M.     Course  forty-two. 

OPERATIONS,  3  JUNE. 

(Sketch  50.) 

The  Orange  Main  Body  arrives  at  its  position  in  readiness. 
The  search  operations  continue  as  planned. 

On  3  June  at  5  P.  M.  the  Commander  of  the  Central  Scouts  sends  a 
radio  to  his  force : 

From  Commander  Central  Scouts: 

Retire  at  seven  P.  M.    Course  sixty.     Speed  twelve. 
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At  7  P.  M.  he  issues  the  following  campaign  order : 

From  Commander  So^4*eJ«3^Sjcouts  •1_j^Z&-^c&'&c~^~ — * 

No  further  news  of  enemy.     Our  main  body  in  designated  position. 
Continue  search  by  present  method  four  June,  five  A.  M. 
Campaign  order  two.     Southern  scouts. 

The  Commander  of  the  Southern  Scouts  at  6  P.  M.  sends  the  fol- 
lowing radio  to  his  force : 

From  Commander  Southern  Scouts: 
Retire  seven  P.  M.     Course  sixty-five. 

After  receiving  the  campaign  order  of  the  Central  Scouts  he  sends 
the  following  campaign  order: 

From  Commander  Southern  Scouts: 
No  further  news  of  enemy.    Our  main  body  in  designated  position. 
Continue  search  by  present  method  four  June,  five  A.  M.     Sector  sixteen. 
Campaign  order  three.    Central  Scouts. 

OPERATIONS,    4    JUNE. 

(Sketch  51.) 

About  5  P.  M.  E-5  makes  smoke  contact  with  the  Green  main  force 
and  reports  to  the  Commander  Southern  Scouts  and  other  scouts  of 
the  group: 

From  E-5 : 

Heavy  smoke  in  sight  to  southwest.    Will  investigate. 

At  5.30  P.  M.  E-5  makes  out  the  enemy  main  force  and  reports: 

From  E-5: 

Enemy  fleet  and  train  lat.  twenty-two,  long,  one  thirty-six,  four  June,  five- 
thirty  P.  M.  Heading  eastward.  Estimated  speed,  nine.  Destroyers  present. 
Weakly  screened. 

Am  retiring  northeast  before  enemy  cruiser. 

All  force. 

Upon  receipt  of  this  message  the  Commander  in  Chief  issues  the 
following  campaign  order: 

From  Commander  in  Chief : 

Enemy  main  body  and  train,  lat.  twenty-two,  long,  one  thirty-six,  four  June, 
five-thirty  P.  M.  Heading  eastward.  Estimated  speed,  nine.  Weakly  screened. 
Destroyers  present. 

Seek  decisive  engagement. 

Contact  Scouting  Force,  Squadrons  Three,  Five,  Division  Nine,  locate  enemy 
main  body  on  five  June,  and  track. 

Destroyers  proceed  to  attack  enemy  main  body  during  darkness. 

Main  Body  steam  maximum  speed  to  intercept  enemy. 

Radio  Chain  maintain  communication. 

Campaign  order  six. 

The  ships  of  all  scouting  detachments  should  have  headed  for  the 
reported  position  of  the  enemy  and  each  should  have  reported  its 
position,  course,  and  speed  to  the  detachment  commander. 
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As  soon  as  the  above  order  is  received  designating  a  contact  scout- 
ing force  commander,  the  commanders  of  the  Southern  Scouts  and 
Flank  Guard  should  forward  this  information  to  the  Contact  Scout- 
ing Force  Commander. 

Upon  receipt  of  this  information  he  issues  the  following  campaign 
order : 

From  Contact  Scouting  Force  Commander : 

Enemy  main  body  and  train,  lat.  twenty-two,  long,  one  thirty-six,  four  June, 
five-thirty  P.  M.  Our  main  body  moving  to  intercept  enemy.  Destroyers  pro- 
ceeding to  attack. 

Locate  and  track  enemy  main  body. 

Squadron  Three  cover  arc  northward  and  westward  of  radius  bearing  eighty. 
Distance  thirty.     Scouting  course  two  thirty-five. 

Division  Nineteen  cover  arc  westward  of  radius  bearing  three  thirty-nine. 
Distance  sixty.    Patrol  search  westward.    Assume  enemy  speed  twelve. 

Division  Nine  cover  arc  westward  of  radius  bearing  one  thirty.  Distance 
sixty.    Patrol  search  westward.    Assume  enemy  speed  twelve. 

Form  an  arc,  radius  one  fifty,  center  enemy's  reported  position.  Commence 
scouting  five  June,  five  A.  M.    Speed  maximum.    Campaign  order  one. 

The  enemy  is  sighted  on  5  June  at  5.45  A.  M.  and  the  contact  scout- 
ing force  concentrates  for  tactical  scouting  without  further  orders, 
as  shown  in  Sketch  52. 
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CHAPTER  XXVI. 


DESCRIPTION   OF   CAMPAIGN  INDICATING  USE  OF   SEARCH  FROM 

AHEAD. 

SCOUTING  PROBLEM. 

SEARCH  FROM  AHEAD. 

Motives. — Estimating  the  situation.  Order  writing.  Conduct  of 
operations  against  Blue  communications.  Methods  of  search  using 
hydroaeroplanes. 

General  situation. — In  November,  1915,  the  Blue  fleet  and  perma- 
nent train  with  a  convoy  of  20  transports  occupied  TAWI  TAWI  as 
a  base.  During  December  the  Blue  fleet  operated  to  secure  control  o^ 
the  CALIMIAN  GROUP,  SAN  BERNARDINO  STRAITS,  and 
SURIGAO  STRAITS. 

During  this  campaign  the  losses  have  been  heavy  on  both  sides^ 
Blue  having  lost  all  the  armored  cruisers,  numerous  first-class  cruis- 
ers, second-class  cruisers,  and  destroyers,  and  some  major  ships. 
Orange  lost  numerous  armored  cruisers,  first-class  cruisers,  second- 
class  cruisers,  and  torpedo  craft  and  all  six  battle  cruisers. 

The  Blue  fleet  is  now  based  on  the  CALIMIAN  GROUP. 

The  Orange  fleet  is  based  on  the  PESCADORES. 

CORREGIDOR  and  POLILLO  are  occupied  by  Orange,  the 
land  defenses  being  strongly  held. 

Blue  holds  the  CALIMIAN  GROUP,  TAWI  TAWI,  SAN 
BERNARDINO  STRAIT,  SURIGAO  STRAIT,  and  GUAM. 

Blue's  main  line  of  communication  is  via  GUAM. 

Blue's  main  line  of  communication  is  via  Guam. 

Special  situation. — On  31  December,  1915,  the  Orange  commander 
in  chief  learns  that  a  large  Blue  convoy  of  colliers,  supply  and  ammu- 
nition ships  escorted  by  first-class  cruisers  was  sighted  on  29  Decem- 
ber, 1915,  400  miles  east  of  GUAM.  They  were  headed  for  GUAM 
at  a  speed  about  12  knots. 
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The  Orange  commander  in  chief  issues  the  following  order 

Orange  Fleet, 
AA-1,  Flagship. 
Campaign  Order 

No.  — .  Pescadores, 


31  December,  1915,  10  A.  M. 


Forces. 
( a  )   Main  Force. 


Fleet,  less  Raiding  Force, 
(b)   Raiding  Force  ;  Rear  Admiral  O. 
Divisions  Eleven,  Fifteen,  pins  F-3, 
Squadron  Nine. 

1.  Blue  fleet  and  train  based  on  CALIMIAN  GROUP.  TAW1  TAWI,  SAN 
BERNARDINO  STRAIT,  and  SURIGAO  STRAIT  held  by  Blue  troops.  Blue's 
main  line  of  communications  via  GUAM.  Large  convoy  escorted  by  protected 
cruisers  sighted  four  hundred  miles  east  of  GUAM  on  twenty-nine  December, 
course  West,  speed  twelve. 

Orange  troops  hold  LUZON  north  of  Latitude  fourteen. 

2.  This  force  will  operate  against  Blue's  communications  while  awaiting  fa- 
vorable opportunity  to  reduce  Blue's  superiority. 

3.  (a)  Main  Force  base  on  PESCADORES.  Observe  enemy  with  a  view  to 
operating  to  reduce  his  superiority. 

(b)  Raiding  Force  operate  against  enemy  communications  between  GUAM 
and  PHILIPPINE  bases. 

4.  Train  remain  at  base.  Four  five-thousand  tons,  twelve-knot  colliers  ac- 
company Raiding  Force. 

5.  AA-1  at  PESCADORES. 

By  direction. 

/s/     O.  K. 
Rear  Admiral,  Chief  of  Staff. 

Copies  to : 

Navy  Department, 
Rear  Admiral  OJ, 
Rear  Admiral  OQ. 

At  noon,  31  December,  the  raiding  force  and  accompanying  col- 
liers are  ready  to  sail. 

Required. — Estimate  of  the  situation  by  the  raiding  force  com- 
mander, and  his  order  initiating  search  operations. 

Plan  of  search  and  reliefs  to  maintain  operations  from  POLILLO 
as  a  base. 

Assumptions. — 1.  Division  Eleven,  3  armored  cruisers;  Division 
Fifteen,  3  second-class  cruisers;  Squadron  Nine,  8  merchant  scouts. 

2.  Each  second-class  cruiser  and  merchant  scout  carries  two  hydro- 
planes. 

3.  Each  hydroplane  can  make  two  flights  daily;  each  flight  not 
exceeding  2J  hours  in  the  air  will  be  without  probability  of  break- 
down. 

1.  Fifteen  minutes  required  to  put  over  or  hoist  in  an  aeroplane. 
5.  Ship  must  be  dead  in  the  water  for  this  operation. 
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6.  Navigation  by  hydroplanes  is  sufficiently  accurate  for  distance 
of  75  miles  and  return.  If  hydroplane  is  more  than  75  miles  from 
ship,  there  will  be  J  chance  of  failure  to  return  for  each  10  miles  in 
excess. 

7.  Speed  of  hydroplanes  75  miles  per  hour. 

8.  Range  of  visibility  from  hydroplane:  single  smoke  20  miles, 
heavy  smoke  -15  miles. 

9.  Radio  range  of  second-class  cruiser  or  merchant  scout  is  250 
during  daylight,  500  at  night.  Armored  cruisers,  300  during  day- 
light, 600  at  night. 

10.  No  radio  on  hydroplanes. 

11.  Daylight  6  A.  M.  to  6  P.  M. 

SCOUTING    PROBLEM    NO.    4. 
SOLUTION. 

General  mission. — To  operate  against  Blue  communications  be- 
tween GUAM  and  Blue  PHILIPPINE  base. 

CONSIDERATION    OF    IMMEDIATE    MISSION. 

Our  task  is  offensive-defensive.  That  is,  we  must  organize  our 
forces  for  the  tactical  offensive,  though  the  movements  of  our  forces 
are  based  upon  information  of  the  enemy's  intentions — in  fact,  to 
oppose  his  strategical  offensive— and  are  therefore  defensive  in 
their  strategical  character. 

The  enemy's  main  force  is  based  on  the  C  ALIMI  AN  GROUP.  The 
future  actions  of  this  force  or  any  detachment  of  it  will  interfere 
with  our  operations  only  if  he  sends  a  reinforcement  to  assist  the 
first-class  cruisers  now  performing  escort  duty,  or  if  he  should 
blockade  POLILLO  with  a  force  sufficiently  strong  to  prevent  our 
free  egress  and  ingress  from  that  base. 

The  loss  of  all  his  armored  cruisers,  numerous  first-class  and 
second-class  cruisers,  in  the  previous  campaign  will  greatly  handicap 
him  in  blockade  operations  or  operations  in  support  of  the  present 
convoy  escort.  The  use  of  major  ships  or  destro}^ers  for  this  pur- 
pose would  subject  such  force  to  the  danger  of  being  cut  off  and 
defeat  in  detail.  This  danger  will  prevent  Blue  reinforcements  from 
proceeding  far  to  the  eastward  of  the  PHILIPPINES. 

It  is  improbable  that  the  Blue  main  force  would  be  divided  for 
the  blockade  of  POLILLO  at  the  present  stage  of  the  campaign. 

Our  own  main  body  will  observe  Blue  with  a  view  to  taking  the 
tactical  offensive  if  favorable  opportunity  to  reduce  Blue's  superi- 
oritv  should  offer. 
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It  seems  probable  that  the  raiding  force  will  not  be  opposed  by 
other  forces  than  the  present  convoy  escort  until  the  convoy  reaches 
the  vicinity  of  the  PHILIPPINE  coast. 

Blue  forces  control  SAN  BERNARDINO  and  SURIGAO 
STRAITS  and  hold  TAWI  TAWI. 

Blue's  main  line  of  communication  is  via  GUAM.  From  GUAM 
three  routes  are  available  to  Blue — via  SAN  BERNARDINO  or 
SURIGAO  STRAITS  or  to  the  southward  of  MINDANAO. 

Blue  may  be  sending  supply  ships  from  GUAM  to  the  PHILIP- 
PINES, singly  or  in  detachments. 

The  only  knowledge  of  Blue  supply  ship  or  collier  movements  that 
Ave  have  is  as  follows :  "  On  31  December  a  large  convoy  of  Blue 
colliers,  supply  and  ammunition  ships,  escorted  by  first-class  cruisers, 
was  sighted  on  29  December,  400  miles  east  of  GUAM,  heading  west, 
speed  about  12." 

As  this  information  is  all  we  have  upon  which  to  base  our  plan,, 
our  immediate  mission  becomes : 

Immediate  mission. — To  locate  and  destroy  the  Blue  convoy,  re- 
ported 400  miles  east  of  GUAM  on  29  December,  before  it  can  reach 
or  be  reenforced  from  the  Blue  PHILIPPINE  bases. 

Enemy  forces. — Their  strength,  disposition,  and  probable  inten- 
tions : 

A  large  Blue  convoy,  escorted  by  first-class  cruisers,  was  sighted 
400  miles  east  of  GUAM  on  29  December.  They  were  heading  for 
GUAM.    Speed,  about  12  knots. 

They  could  arrive  at  GUAM  on  the  afternoon  of  30  December,  if 
sighted  near  daylight.  If  sighted  later,  they  would  arrive  off  GUAM 
at  night,  and  probably  would  not  enter  port  and  be  prepared  to 
coal  before  daylight  31  December. 

This  convoy  probably  coaled  last  at  PEARL  HARBOR  and  has 
since  steamed  about  3,300  miles.  The  first-class  cruisers  will  surely 
need  to  coal,  and  it  is  probable  that  all  ships  will  coal  from  accom- 
panying colliers  in  order  to  release  them  for  another  trip.  If  they 
proceed  to  a  PHILIPPINE  base  without  coaling  they  will  have  to 
take  coal  there.  This  would  be  very  inefficient,  as  they  would  be 
taking  from  a  long  haul  rather  than  a  short  haul. 

Coaling  at  GUAM  would  release  the  supply  colliers,  assure  their 
safety,  and  reduce  the  size  of  the  convoy  to  be  conducted  through 
the  dangerous  area. 

It  may  be  that  the  necessity  of  immediate  supply  to  Blue  will 
counterbalance  this  advantage,  but,  even  at  its  best,  it  would  seem 
that  the  convoy  would  not  sail  from  GUAM  before  31  December, 
6  P.  M.,  even  if  the  ships  of  the  convoy  were  to  proceed  singly 
when  ready. 
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The  Blue  convoy  is  escorted  by  first-class  cruisers.  As  Blue  has 
lost  some  of  this  type  and  as  the  original  number  was  but  9,  the 
number  with  the  convoy  probably  does  not  exceed  6. 

The  number  of  ships  in  the  convoy  was  not  stated,  but  was  said 
to  be  large.     The  number  probabty  exceeds  10. 

Six  first-class  cruisers  would  find  it  difficult  to  defend  10  or  more 
supply  ships  from  an  equal  number  of  enemy  ships,  even  merchant 
scouts,  at  night.  They  could  not  form  a  distant  screen  effective 
against  armored  cruisers.  If  proceeding  concentrated  they  would 
attempt  evasion.  The  escort  might  operate  offensively  against  our 
scouting  force,  hoping  to  destroy  it  or  disperse  it,  thus  facilitating 
the  evasion  of  the  supply  ships. 

The  routes  to  Blue's  PHILIPPINE  base  are,  via : 

1.  North  end  of  LUZON. 

2.  SAN  BEKNARDINO  STRAIT. 

3.  SURIGAO  STEAIT. 

4.  South  end  of  MINDANAO. 

Route  1  may  be  omitted  from  consideration  as  it  passes  too  close 
to  our  main  base  at  the  PESCADORES. 

Route  2  is  open  to  the  objection  of  passing  close  to  POLILLO. 
which  is  held  by  Orange,  and  also  to  the  difficult  navigation  of  SAN 
BERNARDINO  STRAIT. 

Routes  3  and  4  are  about  equal  length  to  TAWI  TAWL  Route  3 
is  shorter  to  the  CALIMIAN  GROUP. 

If  the  convoy  escort  is  to  be  strongly  reenforced,  SURIGAO 
STRAIT  seems  probable,  but  if  the  convoy  is  not  to  be  reenforced  a 
wide  detour  to  southward  of  MINDANAO  seems  the  most  probable. 

If  the  convoy  escort  is  to  be  reenforced,  Blue  will  have  to  use 
battleships  to  give  it  much  additional  strength. 

Such  reenforcements  stand  a  chance  of  being  cut  off  if  of  small 
force,  and  if  a  larger  force  it  would  have  to  be  kept  within  sup- 
porting distance  of  the  main  body. 

It  is  therefore  probable  that  if  the  convoy  escort  is  reenforced 
such  reenforcement  will  not  take  place  more  than  300  or  400  miles 
east  of  the  PHILIPPINES. 

The  enemy's  course  of  action  may  be  any  one  of  the  following : 

1.  To  proceed  with  the  convoy  in  concentrated  formation,  using 
first-class  cruisers  as  a  protective  or  defensive  screen. 

2.  To  proceed  with  the  convoy  in  small  groups,  using  escort  as 
an  offensive  screen  or  as  advance  scouts  to  aid  the  convoy  by  infor- 
mation of  the  position  of  the  scouting  line  to  pass  it  undetected. 

3.  To  have  the  convoy  proceed  singly,  using  the  escort  of  first- 
class  cruisers  as  in  course  2. 

Course  (1)  is  advantageous  if  no  organized  operation  by  the  enemy 
is  anticipated,  for  the  area  occupied  by  the  convoy  would  be  as  small 
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as  possible,  thus  subjecting  it  to  the  least  chance  of  observation  by 
passing  shipping  or  chance  contact  with  forces  employed  on  other 
duty. 

Its  disadvantage  consists  in  the  increase  in  visibility  and  the  diffi- 
culty of  dispersion  or  defense  of  the  convoy  if  discovered. 

Course  (2).  The  second  course  has  the  disadvantage  of  covering 
a  much  larger  area,  with  only  a  slight  decrease  in  the  range  of  visi- 
bility of  the  groups,  subjecting  the  convoy  to  greater  chance  of 
detection  by  passing  shipping  or  ships  engaged  in  other  operations. 
The  first-class  cruisers  are  hardly  fast  enough  to  be  efficient  as  an 
offensive  screen,  for  they  could  not  overtake  our  merchant  scouts 
unless  sighted  very  early  in  the  day.  These  first-class  cruisers  might, 
however,  locate  our  scouting  line  and  direct  the  movements  of  the 
convoy  so  as  to  pass  unobserved.  Acting  in  groups,  the  convoy 
would  have  a  radius  of  visibility  so  great  that  they  would  have 
difficulty  in  avoiding  our  scouts. 

The  advantage  of  this  method  is  that  in  case  dispersion  become 
necessary  such  dispersion  would  be  started  over  a  larger  area. 

Course  (3)  has  the  general  disadvantages  of  course  (2),  except 
that  the  range  of  visibility  is  reduced  to  a  minimum.  In  this  case 
it  seems  probable  that  the  convoy  would  proceed  independently  by 
several  routes,  the  ships  on  each  route  separated  by  30  or  40  miles. 

The  advantages  of  this  course  are  of  the  same  nature  but  greater 
than  in  course  (2).  The  dispersion  is  wider,  and  not  more  than 
one  ship  of  the  convoy  should  be  sighted  at  once. 

If  the  first-class  cruisers  locate  our  scouts  they  may  be  able  to 
assist  the  convoy  by  giving  them  information  which  will  permit 
their  unobserved  passage. 

The  enemy  probably  does  not  know  of  our  plan  to  operate  against 
his  communications,  but  will  anticipate  such  a  movement,  It  is 
doubtful  if  he  would  separate  the  ships  of  the  convoy  until  such 
operation  was  assured,  unless  the  delay  in  waiting  for  coaling  and 
repairs  to  the  entire  convoy  would  be  too  great. 

The  logical  course  for  Blue  would  seem  to  be  to  start  with  the 
convoy  concentrated,  Avith  several  first-class  cruisers  as  an  escort,  the 
other  first-class  cruisers  as  advanced  scouts  to  locate  our  scouting 
line,  if  we  have  any ;  this  conclusion  may  be  modified  by  haste  to  get 
the  stores  to  base. 

Under  any  circumstances,  the  first-class  cruisers  for  protective 
scouting  would  be  advanced  by  at  least  12  hours,  and  it  does  not 
seem  probable  that  they  could  leave  GUAM  before  31  December, 
6  P.  M.  We  may  safely  assume  the  departure  of  the  first  ships  of  the 
convoy  as  not  earlier  than  31  December,  6  P.  M. 
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Our  own  forces. — Srength,  disposition,  and  courses  of  action  open 
to  us :  Our  force  consists  of  3  armored  cruisers,  4  second-class  cruisers, 
and  8  merchant  scouts,  accompanied  by  5  colliers. 

The  armored  cruisers  are  stronger  than  the  entire  Blue  escort  and 
individually  superior,  except  possibly  one  ship,  which  may  only  be 
equal  to  Blue's  strongest. 

speeds  and  radii  of  action. 


0 

Speed. 

12  knots. 

15  knots. 

18  knots. 

Armored  cruisers 

20 
20 
20 
20 

4,175 
3, 800 
8,400 
6,500 

3, 500 
3,300 
7,400 
5,750 

2,600 

Second-class  cruisers 

2,400 
6,150 

Do 

4,950 

Our  immediate  mission  has  two  parts:  (1)  To  locate  the  enemy 
convoy;  (2)   to  destroy  the  enemy  convoy. 

To  locate  it,  we  must  search  for  it.  To  destroy  it,  we  must  bring 
against  it  a  force  superior  to  its  escort. 

We  might  send  a  merchant  scout  to  GUAM  to  reconnoiter,  to  de- 
termine whether  or  not  Blue  has  departed.  Early  information,  if 
accurate,  would  be  valuable,  but  we  do  not  know  how  many  ships 
there  were  in  the  train,  so  any  information  would  be  approximate. 
Such  reconnoissance  would  lead  to  greater  endeavor  on  the  part  of 
Blue  to  send  reinforcements.  The  disadvantages  appear  to  be  greater 
than  the  advantages. 

Our  merchant  scouts  and  second-class  cruisers  are  of  value  in  the 
first  part  of  the  operation  without  the  support  of  the  armored 
cruisers,  but  for  the  second  part,  the  armored  cruisers  are  the  most 
effective  force. 

Our  force  naturally  divides  into  two  task  groups;  scouts  and 
supports. 


CONSIDERATION    OF    SCOUTING    OPERATIONS. 

Our  scouting  operations  may  have  to  be  continued  over  a  long 
period  of  time.  We  must  therefore  make  provisions  for  reliefs  for 
coaling  and  repairs. 

METHOD    OF    SEARCH. 

The  uncertainty  in  the  time  of  departure  of  the  Blue  convoy  and 
the  lack  of  an  observation  force  off  GUAM  practically  restricts  us  to 
the  use  of  the  search  from  ahead. 


POSITION    OP    THE    L.I1VE. 

Drawing  position  circles  for  the  Orange  scouts  and  the  Blue  con- 
voy, assumed  time  of  departure  31  December,  6  P.  M.,  we  find  the 
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southern  intersection  for  daylight  3  January  in  latitude  7°  05',  longi- 
tude 134°  20'.  This  position  is  about  110  miles  to  the  southward  of 
the  direct  route  to  south  of  MINDANAO. 

If  we  desire  to  form  the  line  farther  to  the  southward  the  time 
will  be  later.  As  we  can  form  the  line  about  150  miles  farther  south 
and  still  cover  all  probable  northerly  routes,  it  is  advisable  to  do  so. 
The  line  will  then  be  formed  at  noon,  the  intersection  of  the  position 
circles  being  in  latitude  4°  40'  N.,  longitude  134°  40'  E. 

NUMBER    OF    SHIPS. 

From  this  position  it  will  require  nine  ships  spaced  60  miles  apart 
to  cover  all  routes  between  this  point  and  the  direct  course  to  SAN 
BERNARDINO.    At  90  miles  distance  but  6  ships  would  be  required. 

DISTANCE. 

We  have  on  each  scouting  ship  two  hydroplanes.  Each  can  make 
two  flights  daily.    Each  flight  not  to  exceed  2 J  hours. 

These  may  be  used  to  increase  the  distance  by  flight  between 
adjacent  ships,  the  maximum  distance  for  scouting  for  a  large  group 
being  about  150  miles;  or  by  using  them  ahead  and  astern  we  may 
reduce  our  coal  consumption,  as  the  line  can  be  maintained  to  the 
front  by  using  a  speed  as  low  as  5  knots. 

It  must  not  be  forgotten  that  conditions  of  wind  and  sea  may 
prevent  the  use  of  these  planes,  and  any  plan  should  consider  the 
necessity  of  searching  without  them. 

There  is  also  another  condition  which  must  be  remembered.  The 
convoy  may  separate  and  proceed  singly.  Our  scouting  should  con- 
template at  least  a  partial  search  for  single  vessels. 

The  most  important  factor,  however,  is  fuel,  and  therefore  it  would 

seem  that  the  principal  use  of  the  planes  in  this  case  should  be  to 
reduce  the  fuel  consumption. 

One  other  feature  adds  weight  to  this  conclusion.  Our  scouts  ma}^ 
be  driven  off  by  the  enemy  first-class  cruisers,  and,  if  not,  our  scouts 
should  attack  enemy  supply  ships  proceeding  singly.  It  is  therefore 
wise  to  have  as  many  ships  on  the  line  as  possible. 

The  wisest  plan  seems  to  be  to  space  the  scouts  at  60  miles.  To 
use  planes  ahead  and  astern  to  reduce  fuel  supply  and  between  adja- 
cent vessels  to  search  for  single  ships. 

LINE    TO    BE    MAINTAINED    OR    ADVANCED. 

If  we  maintain  this  line  to  the  front,  our  coal  consumption  will  be 
less  and  the  distance  to  POLILLO  less  than  if  we  advance  the  line  * 
on  the  other  hand,  if  we  advance  the  line  we  cover  a  wide  angle  and 
encounter  the  convoy  farther  from  the  PHILIPPINES.  We  must 
strike  a  mean.  The  line  will  be  advanced  until  the  southern  end  is  in 
longitude  137°. 
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HOW  SHALL  THE  LINE   BEAR? 

A  tangent  to  the  Blue  position  circle  will  bring  the  north  end  too 
close  to  the  PHILIPPINES. 

In  forming  a  line  173°  on  southern  ship  at  noon  3  January,  the  day- 
light circle  for  3  January  will  be  observed  by  ships  proceeding  to 
their  stations.  This  moves  the  north  end  away  from  the  PHILIP- 
PINES and  is  normal  to  a  satisfactory  scouting  course. 

SUPPORTS. 

If  enemy  supply  ships  are  discovered  proceeding  singly  and  un- 
guarded they  should  be  attacked  by  the  scouts. 

If  concentrated  and  guarded  it  will  probably  be  necessary  to  get 
our  armored  cruisers  into  action. 

The  speed  used  en  route  to  their  best  position  in  rear  of  the  scout- 
ing line  will  require  a  large  expenditure  of  fuel. 

To  continue  the  operation  long  the  armored  cruisers  will  have  to 
be  coaled.  It  seems  logical  to  have  one  armored  cruiser  coaling  or 
en  route  to  or  from  POLILLO  at  all  times.  The  other  two  in  sup- 
porting distance  of  the  scouting  line. 

Decision. — 1.  To  use  Squadron  Nine,  Division  Fifteen,  and  F-S  as 
scouts.    To  use  Division  Eleven  as  support. 

2.  To  form  scouting  line  173°  on  southern  ship  on  3  January,  noon, 
the  southern  scout  to  be  at  a  meeting  point,  assuming  Blue  convoy 
time  of  departure  from  GUAM  31  December,  6  P.  M.  Speed  12  knots. 
Course  227°.  Search  from  ahead.  To  advance  line  until  southern 
end  is  in  longitude  137°. 

3.  To  cover  all  routes  between  this  point  and  direct  course  to  SAN 
BERNARDINO  STRAIT. 

4.  To  have  two  armored  cruisers  on  station,  one  coaling  or  en  route 
to  or  from  POLILLO. 

5.  To  direct  scout  commander  to  arrange  reliefs  for  coaling  and 
repair. 

6.  To  base  colliers  at  POLILLO. 

7.  To  direct  all  ships  to  attack  unguarded  supply  ships. 

Orange  Raiding  Force, 

B— ,  Flagship, 
Campaign  Okdee 

No.  1.  Polillo, 


31  December,  1915,  11.30  A.  M. 


Forces: 


(a)  Scouts,  Rear  Admiral  ON. 
Squadron  Nine, 
Division  Fifteen,  plus  F-3. 

(b)  Support. 
Division  Eleven. 

1.  A  large  enemy  convoy  escorted  by  protected  cruisers  sighted  twenty-nine 
November  four  hundred  miles  east  of  GUAM. 
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Blue  Main  Body  based  on  CALAMIAN  GROUP. 

Blue  troops  control  SAN  BERNARDINO,  SURIGAO,  and  TAWI  TAWI.  Our 
Main  Force  will  observe  Blue  with  a  view  to  reducing  his  superiority.  Our 
troops  control  LUZON  north  of  lat.  fourteen. 

2.  This  force  will  operate  against  Blue  communications  between  GUAM  and 
PHILIPPINE  bases. 

3.  (a)  Scouts.  Form  line  one  seventy-three.  Southern  ship  latitude  Four 
forty,  longitude  One  thirty-four  forty.  Commence  scouting  three  January 
noon.  Cover  area  to  northward  to  direct  route  GUAM-SAN  BERNARDINO. 
Search  from  Ahead.  Advance  southern  end  to  Long,  one  thirty-seven.  Use 
planes  to  reduce  fuel  consumption  and  search  for  single  vessels.  Relieve  for 
fueling  and  repairs  as  required. 

(b)   Support  will  maintain  two  ships  rear  of  scouting  line, 
(x)  Fuel,  overhaul  POLILLO.    Attack  unguarded  ships. 

4.  Train  proceed  POLILLO. 

5.  Raiding  force  commander  with  support. 

/s/     OJ,     Rear  Admiral, 
Commanding  Raiding  Force. 
Copies  to: 

Commander-in-Chief, 
Commanders  Division 
Fifteen,  Squadron  Nine. 
Extract  to : 

Train  Commander. 

/s/    ,  Flag  Lieutenant. 

Sketch  55:  The  scouts  moved  to  the  front  at  3  P.  M.  and  soon  made  contact 
to  the  rear.  Rain  and  wind  prevented  use  of  planes  or  advance  of  scouts  until 
3  P.  M.  the  next  day,  consequently  scouts  retired  at  the  enemy's  assumed  speed. 

Sketch  55:  The  scouts  moved  to  the  front  at  3  P.  M.  and  soon  made  contact 
with  Blue.  At  daylight  following  the  disposition  of  the  scouts  was  as  shown 
in  this  sketch. 

Page  286 — notes  should  read  as  follows :- 

SKETCH  53.  The  scouts  move  to  the  front  at  noon,  3  Jan. ,  stopped  at  3:30  p.m. , 
and  lay  to  until  midnight. 

SKETCH  54.  3  Jan.,  midnight,  scouts  move  to  rear.  Unfavorable  weather  at 
6  a.m.,  4  Jan.,  caused  continuance  of  movement  to  rear. 

SKETCH  55.  Scouts  move  to  front  3  p.m.,  4  Jan.,  and  soon  made  contact 
with  BLUE.  At  daylight  5  Jan.,  disposition  of  scouts  was  as 
shown  in  this  sketch. 
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CHAPTER  XXVII. 


DESCRIPTION  OF   CAMPAIGN  INDICATING  USE  OF   SECTOR 

METHOD. 

This  description  of  a  maneuver  will  indicate  the  use  of  the  sector 
method  of  search,  and  an  example  of  the  use  of  weak  scouts  to  obtain 
negative  information. 

This  maneuver  will  be  discussed  only  from  the  Orange  side.  The 
Orange  situation  is  as  follows: 

General  situation. — War  exists  between  Orange  and  Blue.  On 
26  March,  Blue  occupied  AMAMI  as  an  advance  base,  secured  it 
against  raids,  and  supplied  it  with  a  month's  stores  of  coal  and  pro- 
visions. No  stores  have  been  received  since.  On  5  April  the  Blue 
fleet  established  a  blockade  of  NAGASAKI  and  the  entrances  to  the 
INLAND  SEA.  The  pressure  caused  by  the  blockade  was  so  great 
that  the  Orange  fleet  was  ordered  from  its  base  in  the  PESCA- 
DORES to  break  the  blockade. 

Blue  suffered  heavily  in  the  blockade  operations,  and  the  Blue  fleet 
while  attempting  to  cut  off  the  Orange  fleet  was  attacked  at  night 
by  the  Orange  destroyers.  An  indecisive  action  between  the  main 
bodies  was  fought  the  following  day  off  SIMONOSEKI.  The  ap- 
proach of  night  caused  the  Orange  fleet  to  retire  into  the  INLAND 
SEA.  Blue  retired  to  AMAMI.  Both  fleets  were  seriously  damaged. 
The  Orange  battle  cruisers  and  a  number  of  second-class  cruisers 
took  no  part  in  the  major  engagement,  being  employed  in  breaking 
the  blockade  of  KII  and  BUNGO  CHANNELS. 

On  16  April,  Orange  learned  from  trusted  spies  that  Blue  dis- 
patched on  the  previous  day  a  force  of  1  dreadnaughts,  \  armored 
cruisers,  and  -1  protected  cruisers  to  GUAM  to  escort  supply  ships  to 
AMAMI;  also  that  Blue's  provisions  in  AMAMI  are  not  sufficient 
for  much  in  excess  of  10  days.  Repairs  on  other  Blue  ships  are  in 
progress. 

An  Orange  squadron  of  8  second-class  cruisers  was  immediately 
ordered  to  the  BONIN  ISLANDS  to  coal,  then  to  proceed  toward 
GUAM  to  locate  and  keep  touch  with  Blue  escort  and  train.  Four 
Orange  battle  cruisers  and  15  destroyers  at  KUEE  were  directed  to 
proceed  toward  BONIN  ISLANDS  when  ready  for  sea,  and  to 
destroy  Blue  convoy  and  escort  when  they  leave  GUAM. 
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On  19  April,  6.30  P.  M.,  a  chartered  merchant  steamer  of  no  fight- 
ing value  is  at  COFFIN  BAY,  one  off  ANATAXAN  ISLAND,  and 
one  off  GUAM.  Their  maximum  speed  is  12,  radio  range  150-300 
miles.    Each  is  in  command  of  an  Orange  naval  officer. 

Special  situation. — On  20  April,  1  P.  M.,  when  the  4  Orange 
battle  cruisers  and  destroyers  are  in  latitude  32°  30',  longitude  132° 
45',  course  125°,  speed  18,  a  radio  message  is  received  from  the  com- 
mander of  the  second-class  cruiser  squadron,  as  follows : 

From  F-4: 

Lieutenant  S — ,  in  tramp  steamer  off  GUAM,  reports  Blue  escort  of  four 
dreadnaughtg,  four  armored  cruisers,  and  four  protected  cruisers,  and  train  of 
ten  supply  ships  sailed  from  GUAM  nineteen  April,  six-thirty  P.  M.  Maximum 
sustained  speed  of  Blue  supply  ships  is  not  above  eleven. 

This  force  on  scouting  line  two  sixty,  western  ship  in  lat.  twenty-two,  long, 
one  forty-one,  scouting  distance  fifty,  course  one  seventy,  speed  sixteen.  Twenty 
April,  eleven  A.  M. 

/&/    OQ. 

The  decision  of  the  Orange  raiding  force  commander  was: 

1.  To  operate  on  21  April  with  the  second-class  cruisers  to  elimi- 
nate possible  easterly  routes  of  Blue  convoy  by  negative  information. 
If  Blue  screen  is  encountered,  cruisers  to  retire  to  northward. 

2.  To  proceed  with  battle  cruisers  at  maximum  sustained  speed 
on  direct  course  for  GUAM. 

3.  To  have  destroyers  proceed  at  10  knots  toward  meeting  point 
with  Blue,  assuming  Blue  speed  11  knots,  course  for  AMAMI. 

4.  To  direct  tramp  steamers  to  form  radio  chain  between  observa- 
tion force  and  battle  cruisers. 

Orange  has  decided  to  eliminate  by  negative  information,  if  pos- 
sible, the  area  lying  to  the  eastward  of  the  direct  route  of  the  enemy 
to  AMAMI. 

He  estimated  that  a  course  by  Blue  to  the  eastward  of  northeast  by 
east  was  improbable,  also  that  if  a  detour  was  to  be  made  to  the 
northeastward  it  would  probably  be  made  at  maximum  speed. 

The  scouting  can  not  be  started  before  daylight  21  April.  The 
position  of  the  scouting  line  should  not  at  that  time  be  to  the  south- 
ward of  Bine's  maximum  speed,  daylight  circle. 

The  eastern  ship  must  be  able  to  search  as  far  south  as  a  line  bear- 
ing northeast  by  east  from  APR  A,  and  in  searching  must  not  permit 
any  northerly  course  to  be  unexamined.  A  retiring  search  curve 
is  the  only  means  available. 

The  position  of  the  scouts  puts  a  17-knot  vessel  on  the  eastern 
flank.  Her  position  at  daylight  21  April  must  be  such  that  by 
dark  of  that  date  she  can  have  run  a  retiring  search  to  a  line  bear- 
ing northeast  by  east  from  APRA.  The  position  is  latitude  19°  10' 
N,  longitude  147° 50'  E. 
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Spacing  the  ships  at  distances  of  60  miles,  the  line  will  cover  420 
miles.  The  western  ship  will  be  in  latitude  18°  50'  N,  longitude 
140°  50'  E. 

If  all  these  ships  search  well  to  the  southeastward  on  this  day,  all 
probable  areas  to  eastward  of  the  direct  course  APRA-AMAMI  will 
be  covered.  If  the  enemy's  screen  is  encountered,  each  scout  should 
endeavor  to  escape  to  the  northward.  An  attempt  to  reconnoiter 
the  screen  would  probably  end  in  destruction. 

If  the  enemy  is  not  discovered  on  21  April,  Orange  will  be  fairly 
certain  that  Blue  has  taken  a  course  to  the  westward  of  the  original 
position  of  the  western  ship  of  the  observation  force. 

The  search  on  the  second  day  must  begin  on  the  radius  extended, 
passing  near  to  the  original  position  of  the  western  scout. 

A  contact  made  by  the  battle  cruisers  will  be  more  efficient  than 
one  made  by  a  second-class  cruiser.  The  battle  cruisers  should  search 
the  area  that  will  be  reached  by  the  enemy  if  he  is  using  his  maxi- 
mum speed. 

This  line  can  be  reached  by  the  battle  cruisers  in  time  to  start 
searching  at  daylight  22  April. 

Some  form  of  the  retiring  search  must  be  used.  Four  ships  is 
not  a  large  enough  group  to  cover  the  proper  area.  The  proper 
concentration  may  be  maintained  and  a  large  area  examined  by 
using  the  sector  method.  By  the  use  of  this  method  the  battle 
cruisers  can  make  use  of  their  high  speed  on  the  outer  arc  while  the 
second-class  cruisers  are  running  the  curves  of  the  inner  arcs,  thus 
saving  their  fuel  for  high  speed  in  effecting  a  concentration. 

From  their  position  at  dark,  after  searching  to  the  southward  and 
eastward,  only  2  ships  could  reach  the  proper  positions  to  aid  the 
battle  cruisers  in  the  sector  search. 

The  sector  method,  used  by  the  4  battle  cruisers  and  2  second- 
class  cruisers,  will  cover  a  marked  reduction  in  the  enemy's  speed  or  a 
delay,  but  not  as  much  as  it  required  to  insure  success. 

The  remaining  6  ships  of  the  second-class  cruiser  squadron  should, 
on  the  morning  of  23  April  start  a  similar  search,  thus  covering  the 
area  one  day  later  and  covering  up  most  possible  avenues  of  escape. 

The  danger  in  the  use  of  the  retiring  search  is  that,  from  any 
point,  the  enemy  may  be  steaming  toward  Amami.  A  retirement 
along  the  radius  from  GUAM  might  permit  the  enemy  to  pass 
through  the  scouting  line. 

After  the  scouting  line  has  passed  to  the  westward  of  the  direct 
course  to  AMAMI,  the  course  for  retirement  at  night  must  be  toward 
the  enemy's  destination. 

The  Orange  destroyers,  on  account  of  their  very  small  steaming 
radius,  should  not  exceed  10  knots  until  the  enemy's  force  is  located. 
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They  must  maintain  a  position  nearer  to  AMAMI  than  any 
unsearched  area  in  -which  the  Blue  force  might  lie. 

The  Orange  decision  and  details  of  execution  have  been  given. 
The  plan  was  carried  out  in  the  game  as  follows : 

(Sketch  56.) 

Move  1 — to  5.30  A.  il/.,  21  April. — Here  is  seen  the  Orange  scout- 
ing force  formed  on  Blue's  maximum  speed  daylight  circle — the 
battle  cruisers  proceeding  toward  GUAM,  and  the  destroyers  pro- 
ceeding at  10  knots  toward  their  meeting  point  with  Blue.  Blue  has 
moved  to  the  southward  after  leaving  GUAM  and  later  turned  to 
about  west-northwest. 

Move  2— 6. SO  A.  M.  to  6. SO  P.  M.,  21  April.— -The  Orange  scouting 
force  moved  to  the  southeastward  to  clear  up  that  area.  The  battle 
cruisers  and  destroyers  are  proceeding  as  before.  It  looks  as  though 
Blue  were  going  to  escape.  Notice  how  the  scouts  will  finally  gravi- 
tate toward  the  Blue  force. 

Move  3—6.30  P.  M.  to  5.30  A.  M.,  22  April.— This  is  a  dark  move. 
Notice  the  retirement  of  the  scouting  force.  The  2  western  second- 
class  cruisers  are  formed  on  a  radius  from  GUAM  in  extension  of 
the  line  formed  by  the  battle  cruisers.  The  destroyers  are  still  mov- 
ing to  the  southward  at  10  knots.  The  battle  cruisers  and  2  second- 
class  cruisers  are  in  position  to  start  a  sector  search  to  the  westward. 
The  battle  cruisers,  being  on  the  outer  arcs,  can  take  advantage  of 
their  high  speed.    Blue  is  still  moving  west-northwest. 

(Sketch  57.) 

Move  4 — 5.30  A.  M.  to  noon. — Here  we  see  the  first  move  of  the 
sector  method.  Notice  the  speeds  and  courses  of  the  ships  of  the 
group  are  such  as  to  maintain  them  at  distance  60  miles  and  on  a 
line  of  bearing  toward  GUAM. 

The  other  6  second-class  cruisers  are  moving  west,  still  covering 
the  area  to  the  east  of  the  direct  route  to  AMAMI.  The  destroyers 
have  continued.    Blue  is  still  moving  west-northwest. 

Move  5 — Noon  to  6.30  P.  M. — The  battle  cruisers  and  2  second- 
class  cruisers  have  continued  the  sector  method.  Notice  how  the 
high  speed  of  the  battle  cruisers  on  the  outer  arc  has  permitted  the 
rapid  swing  of  this  line  of  scouts. 

The  other  second-class  cruisers  have  continued  their  search  and 
are  now  heading  for  their  new  daylight  position. 

The  destroyers  have  continued. 

The  Blue  is  still  moving  west-northwest ' 

It  is  now  dark  and  no  contact  has  been  made. 

Move  6—6.30  P.  M.  to  5.30  A.  M.,  23  April— The  battle  cruisers 
and  2  second-class  cruisers  have  retired  their  line  in  such  a  direction 
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that  had  Blue  been  just  out  of  sight  at  dark  and  at  that  time  headed 
for  AMAMI  he  could  not  be  to  the  northward  of  their  line  at  day- 
light. 

The  other  second-class  cruisers  have  formed  a  line  on  a  radius 
from  GUAM  to  cover  all  possible  delays  to  the  southward.  They  are 
in  position  to  start  a  sector  search  at  daylight. 

The  destroyers  have  changed  course  to  the  westward,  knowing 
that  Blue  could  not  have  taken  a  direct  route  or  he  would  have 
been  discovered. 

Blue  still  continued  west-northwest. 

(Sketch  58.) 

Move  7—5.30  A.  M.  to  6.30  P.  M.,  23  April.— -The  search  has  been 
continued  and  at  about  5  P.  M.  contact  is  made  by  the  two  western 
battle  cruisers  and  Blue's  protective  screen  driven  in. 

Move  8—6.30  P.  M.  to  5.30  A.  M.,  2!±  April.— Blue  was  too 
strong  for  Orange  to  attack  that  night,  but  the  battle  cruisers  were 
formed  on  a  position  circle  and  gained  touch  at  daylight.  The  fol- 
lowing night  the  Blue  force  was  attacked.  Three  Blue  battleships 
and  all  the  supply  ships  were  sunk.  Orange  lost  2  battle  cruisers 
and  10  destroyers. 
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CHAPTER  XXVIII. 


DESCRIPTION  OF  CAMPAIGN  INDICATING  USB  OF  PATROL 

METHOD. 

The  following  description  of  a  maneuver  will  indicate  the  use  of 
the  patrol  method  of  retiring  search,  first  for  search  during  day- 
light, and,  later,  for  tactical  scouting  at  night: 

General  situation. — A  Black  force  of  6  battleships  and  10  large 
transports,  carrying  10,000  troops,  is  temporarily  based  at  CARI- 
ACO.    The  maximum  speed  of  this  force  does  not  exceed  13  knots. 

A  Blue  force  of  8  battleships  (divisions  four  and  five),  sustained 
speed  1G  knots,  and  6  merchant  scouts  (squadron  nine),  sustained 
speed  20  knots,  are  coaling  at  CULEBRA  and  will  be  ready  for  sea 
by  noon,  1  December. 

Six  Blue  submarines  and  tender  are  in  OLD  BAHAMA  CHAN- 
NEL. Their  position  report  for  1  December,  8  A.  M.,  was :  "Latitude 
twenty-two  forty-five,  longitude  seventy-eight  thirty-five,  speed 
twelve,  course  one-twenty." 

Six  other  Blue  submarines  and  tender  are  overhauling  at  KEY 
WEST  and  will  be  ready  for  sea  by  2  December,  6  A.  M.  Sustained 
speed  of  these  submarine  sections  is  10  knots. 

CULEBRA  is  held  by  the  Blue  advance  base  detachment. 

The  Blue  commander  has  instructions  to  prevent  a  raid  on  CO- 
LON, or  the  occupation  of  GUANTANAMO  or  SAMANA. 

Black.— The  Black  force  is  leaving  CARIACO  GULF  1  December, 
at  6  A.  M. 

At  11  A.  M.  the  Blue  commander  received  the  following  radio 
from  SAN  JUAN: 

Secret  service  CARIACO  reports  all  enemy  battleships  and  transports  sailed 
from  CARIACO  one  December,  six  A.  M. 

The  mission  selected  by  the  commander  of  the  Blue  force  was  as 
follows : 

1.  To  deny  COLON,  GUANTANAMO,  and  SAMANA  to  the 
enemy. 

2.  To  make  every  endeavor  consistent  with  (1)  to  locate  and  de- 
cisively engage  the  enemy  force. 

The  Blue  commander  decided: 

1.  To  direct  the  submarines  in  OLD  BAHAMA  CHANNEL  to 
proceed  at  best  speed  to  guard  SAMANA. 
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2.  To  direct  the  submarines  at  KEY  WEST  to  expedite  their  over 
hauling  and  to  proceed  at  best  speed  to  guard  GUANTANAMO. 

3.  To  operate  with  the  battleships  and  scouts  to  locate  and  destroy 
the  Black  force,  if  it  comes  within  an  area  from  which  it  can  arrive 
at  SAMANA  or  GUANTANAMO  before  the  submarines,  or  if  it 
is  proceeding  to  COLON. 

The  scout  squadron  having  been  directed  by  signal  "  To  prepare 
to  get  underway  at  noon.  Steam  for  maximum  speed,"  proceeded 
at  that  time. 

The  scout  commander,  not  having  had  time  to  definitely  decide 
upon  any  plan  for  search,  directs  maximum  speed  and  sets  course 
for  the  western  intersection  of  his  maximum  speed  position  circle 
for  daylight,  with  the  maximum  speed  position  circle  of  the  enemy 
for  the  same  time. 

At  4  P.  M.,  having  decided  upon  the  method  of  search,  the  scout 
commander  issued  a  campaign  order,  paragraph  3  (x)  of  which  was 
as  follows: 

3  (x).  Scouts  form  on  enemy  position  circle  two  December,  six  A.  M.,  distance 
sixty,  natural  order,  search  westward,  patrol  method.  E-l  at  point  of  origin 
lat.  fourteen  zero  two,  long,  sixty-eight  zero  seven.  Speed  twenty.  Assume 
enemy  speed  thirteen. 

Before  proceeding  with  the  discussion  of  the  problem,  the  use 
of  the  patrol  method,  as  anticipated  in  case  no  contact  was  made 
for  two  days,  will  be  examined.    See  sketch  59. 

This  sketch  shows  the  original  disposition  of  the  scouts  along  the 
enemy's  maximum  speed  position  circle  for  2  December,  6  A.  M. 
The  eastern  scout  is  placed  so  far  to  the  eastward  that  a  detour  by 
the  enemy  to  the  eastward  of  this  scout  would  cause  a  delay  great 
enough  to  permit  the  submarines  in  OLD  BAHAMA  CHANNEL  to 
arrive  at  SAMANA  before  the  enemy.  This  point  was  found  by  the 
use  of  the  limiting  ellipse,  an  arc  of  which  is  shown. 

E-l  at  daylight  starts  a  retiring  search  curve  to  the  westward, 
the  other  scouts  follow  the  line  as  formed  until  they  reach  the  point 
of  origin,  when  they  follow  on  the  search  curv«. 

If  no  contact  has  been  made  by  dark  the  line  must  be  retired 
so  as  to  guard  GUANTANAMO.  The  search  has  covered  all  the 
area  from  which  the  enemy  could  reach  SAMANA  before  the  sub- 
marines. 

In  retiring  the  line  in  this  method  of  search,  it  is  customary,  in 
the  open  sea,  for  all  scouts  to  retire  at  the  enemy's  assumed  maxi- 
mum speed,  on  the  same  course  as  the  leader,  which  is  the  radius 
from  the  point  of  departure. 

In  this  problem  there  were  several  conditions  that  exerted  a  de- 
termining influence  in  deciding  the  course  of  retirement. 
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The  principal  condition  is:  All  the  area  from  which  the  enemy 
could  reach  GUANTANAMO  before  the  submarines  must  be 
searched  by  such  time  as  it  becomes  necessary  for  the  Blue  main  body 
to  proceed  to  COLON  so  as  to  arrive  there  before  the  Black  force, 
even  if  it  has  steamed  for  COLON  at  its  maximum  speed. 

Two  considerations  govern  the  position  of  this  line : 

1.  It  must  be  retired  toward  GUANTANAMO  in  such  a  direction 
and  at  such  a  distance  that  Black  could  not  have  passed  the  line 
during  darkness. 

2.  The  eastern  end  of  the  line  must  cover  any  position  from  which 
the  enemy,  having  passed  astern  of  the  scouts  on  the  previous  day, 
could  reach  GUANTANAMO  before  the  submarines. 

The  first  condition  is  fulfilled  by  drawing  arcs  of  circles  with 
Black's  night  run  as  a  radius  and  centers  at  the  places  on  or  near 
the  scouting  line  which  Black  could  have  occupied  at  dark  unob- 
served. 

The  second  condition  is  not  so  easy  to  fulfill. 

The  point  must  lie  on  a  circle,  center  off  CAPE  IROIS,  and  whose 
radius  is  equal  to  the  distance  the  Black  force  could  steam  between 
3  December,  6  A.  M.,  and  the  time  the  submarines  arrive  at  GUAN- 
TANAMO minus  the  distance  from  this  center  to  GUANTANAMO. 
This  circle  is  drawn  in  the  sketch  and  marked  limiting  arc  for  3 
December,  6  A.  M.  If  Black  is  not  on  or  within  this  circle  at  day- 
light 3  December,  he  can  not  arrive  at  GUANTANAMO  before  the 
submarines. 

rx-  =  30x^  =  ^°     46  miles. 
s  13      lo 

The  enemy  may  have  crossed  the  line  on  which  the  scouts  were 
steaming  on  December  2,  46  miles  in  rear  of  the  last  scout,  without 
having  been  observed.  / 

The  most  northerly  point  that  Black  could  have  reached  on  the 
Black  limiting  arc  for  3  December,  G  A.  M.,  is  the  point  we  desire 
to  find.  This  can  be  done  only  by  trial  and  error.  Suppose  the 
enemy  crossed  the  line  at  noon  46  miles  in  rear  of  the  position  of 
E-^at  noon.  He  could  steam  18X13=234  miles  by  December  3, 
6  A.  M.  With  the  point  46  miles  in  rear  of  the  noon  position  of  E-£^6 
as  a  center  and  a  radius  of  234  miles,  cut  an  arc  intersecting  the  men- 
tioned limiting  circle.  This  is  a  possible  point  for  Black  at  3  De- 
cember, 6  A.  M. 

Do  the  same  for  2  P.  M.  and  4  P.  M.  This  will  indicate  the  most 
northerly  point.  One  scout  must  be  at  this  point,  so  the  line  of  scouts 
must  be  disposed  on  such  a  bearing  from  this  point  that  no  part  of 
the  scouting  line  shall  be  nearer  to  a  possible  enemy  position  for 
2  December,  6  P.  M.,  than  a  night's  run  of  Black,  or  156  miles. 
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Ordinarily  the  position  of  the  scout  most  distant  from  the  enemy's 
point  of  departure  must  be  on  an  enemy  position  circle  for  the  time, 
but  in  this  case  the  line  has  been  drawn  back  to  the  northeastward 
nnd  the  area  in  which  the  line  is  formed  has  been  searched  for  the 
enemy's  maximum  speed. 

As  the  line  upon  which  the  scouts  are  formed  will  be  held,  it  is 
only  necessary  to  make  sure  that  the  enemy  at  his  maximum  speed 
could  not  have  passed  around  the  western  end  of  the  line.  This  can 
be  done  by  assuming  his  position  as  the  most  westerly  position  that 
he  could  have  occupied  unobserved  on  2  December,  6  P.  M.,  as  his 
actual  position,  and  running  a  retiring  search  curve  on  that  assump- 
tion. This  position  is  marked  "A"  and  the  curve  is  shown  in  the 
sketch. 

By  3  December,  4  P.  M.,  if  the  enemy  has  not  been  encountered,  the 
Blue  commander  is  assured  that  Black  can  not  reach  GUANTA- 
NAMO  ahead  of  the  submarines,  and  he  is  free  to  proceed  to 
COLON,  with  the  Blue  main  body,  where  he  can  arrive  ahead  of 
Black. 

The  plan  of  Blue  has  been  given ;  the  maneuver  as  played  will  now 
be  discussed. 

Move  1. — Sketch  60  indicates  the  formation  of  the  Blue  scouts  on 
the  enemy  daylight  curve  and  the  movements  of  all  forces  during 
2  December. 

The  Blue  battleships  sailed  from  CULEBBA  1  December  at  noon, 
and,  after  clearing  POINT  TUNA,  set  course  248°  and  speed  15 
knots.  This  movement  was  necessary  in  order  that  the  Blue  battle- 
ships might  be  in  a  position  to  reach  COLON  ahead  of  Black. 

The  Blue  scouts  are  formed  on  Black's  maximum  speed  daylight 
circle.  The  eastern  scout  is  so  far  to  the  east  that  Black  could  not 
pass  outside  of  it  and  arrive  at  either  SAMANA  or  GUANTA- 
NAMO  ahead  of  the  submarines.  This  position  was  obtained  by  use 
of  the  limiting  ellipse. 

The  scouting  distance  is  60  miles.  This  distance  could  have  been 
increased  to  76  miles  and  still  have  been  efficient,  but  with  60  miles 
enough  area  can  be  covered  and  the  greater  concentration  of  the 
scouting  force,  for  strategical  scouting,  obtained  by  a  60-mile  dis- 
tance, is  a  great  advantage.  Efficiency  of  the  search  takes  precedence 
over  concentration,  but  as  much  concentration  as  is  consistent  with 
efficiency  in  the  search  should  be  maintained. 

Black. — The  Black  force  has  not  been  steaming  at  its  maximum 
speed,  as  shown  by  its  position  well  inside  the  daylight  circle. 

The  6  battleships  of  the  escort  are  in  a  defensive  screen  formation, 
i.  e.,  they  are  close  to  the  convoy  with  the  idea  of  protecting  the 
convoy  against  a  night  attack. 
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Move  2—6  A.  M.  to  8  P.  if.,  2  December.— -Blue:  The  Blue  main 
bocty  has  continued  its  movement  toward  COLON. 

The  Blue  scouts  at  6  A.  M.  started  the  patrol  to  the  westward. 

In  this  method  the  scout  at  the  point  of  origin  starts  a  retiring 
search  curve. 

E-l,  the  scout  at  the  point  of  origin,  has  taken  a  course  which  will 
bring  kim  to  a  meeting  point  3  hours  later,  assuming  Black's 
speed  as  his  maximum,  13  knots.  The  other  scouts  are  steaming 
toward  the  point  of  origin  around  the  line  as  formed.  All  scouts 
are  making  20  knots. 

At  8  A.  M.,  E-5  sighted  a  heavy  smoke  bearing  southwest. 

Black :  The  Black  movement  to  the  northward  was  continued. 

The  defensive  screen  formation  was  maintained  in  order  to  cover 
as  little  area  as  possible,  hoping  thus  to  avoid  discovery. 

Move  3—8  A.  M.  to  9  A.  M.,  2  December.— Blue:  E-5,  having 
sighted  a  heavy  smoke  to  the  southwest,  immediately  headed  for  it, 
and  at  8.15  A.  M.  discovered  the  Black  transports  closely  screened 
by  battleships  heading  north  by  west,  speed  about  12  knots. 

The  commander  of  E-5  sent  this  radio : 

Prom  E-5: 

Enemy  convoy  and  escort,  in  position  lat.  fifteen  fifteen,  long,  sixty-five 
fifteen,  eight-fifteen  A.  M.,  course  north  by  west,  estimated  speed  twelve.  Will 
track. 

This  message  was  not  received  b\T  the  other  scouts  or  Blue  main 
body  until  9  A.  M.  Their  movements  until  9  A.  M.  were,  therefore, 
in  accordance  with  the  original  plan. 

E-5  took  up  a  position  for  tracking  on  the  starboard  bow  of  the 
Black  force. 

Black:  The  Black  force  continued  its  movement.  No  attempt  was 
made  to  drive  off  the  scout,  as  such  an  operation  would  require  several 
ships  when  the  scout  is  of  superior  speed,  and  so  early  in  the  day  it 
is  inadvisable  to  permit  any  great  dispersion  of  the  escort* 

Move  If— 9  A.  M.  to  11  A.  M.,  2  December.— Blue:  At  9  A.  M.  the 
Blue  commander  received  the  radio  message  from  E-5  giving  the 
positions  of  the  convoy  and  escort  at  8.15  A.  M.  As  the  distance 
between  the  Blue  main  body  and  Black  convoy  was  about  300  miles, 
he  decided  that  it  would  be  impossible  to  bring  Black  to  action 
during  daylight,  and  therefore  headed  toward  SAMANA,  the  ap- 
parent destination  of  Black. 

Upon  receipt  of  the  radio  from  E-5  the  scout  commander  headed 
E-l  north  and  sent  the  following  order  to  the  scouts : 

Feom  E-l: 

Enemy  convoy  and  escort  in  lat.  fifteen  fifteen,  long,  sixty-five  fifteen,  eight- 
fifteen  A.  M.,  course  north  by  west,  estimated  speed  twelve.     E-5  will  track. 

Scouts,  less  E-l  and  E-2,  gain  and  maintain  touch.  E-l  and  E-2  course 
north,  speed  twelve. 
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Upon  receipt  of  the  information  of  the  position  of  the  enemy  con- 
voy and  escort  from  E-5,  E-2,  E-3,  and  E-4  had  headed  for  the 
enemy's  reported  position.  This  procedure  is  correct.  This  course 
should  be  maintained  until  instructions  have  been  received  from 
the  scout  commander  or  later  information  gives  another  position 
to  head  for. 

E-6  failed  to  carry  out  the  proper  move.  In  this  case  it  made  no 
difference,  but  a  uniform  procedure  is  advisable,  and  the  one  indi- 
cated is  deemed  best. 

At  9.30  A.  M.  E—5  noticed  that  the  Black  force  had  changed  course 
to  head  for  MONA  PASSAGE,  and  so  informed  the  Blue  force. 
This  radio  was  not  received  by  the  scouts  until  11  A.  M. 

Black:  The  Black  force  changed  course  at  9  A.  M.  to  head  for 
MONA  PASSAGE.  The  defensive  screen  formation  was  main- 
tained. 

Move  5—11  A.  M.  to  3  P.  31.,  2  December.— Blue:  The  Blue  main 
body  continued  toward  SAMANA. 

At  1  P.  M.  the  Blue  commander  received  a  radio  from  the  tender 
of  the  SAMANA  guard  to  the  effect  that  a  heavy  sea  and  strong 
current  would  prevent  the  arrival  of  the  submarines  at  SAMANA 
before  3  December,  1  P.  M.  This  delay  made  it  necessary  for  Blue 
to  guard  SAMANA  with  the  battleships  until  assured  that  Black 
could  not  arrive  at  SAMANA  before  3  December,  1  P.  M. 

E-l  and  E-2  proceeded  north  at  reduced  speeds. 

E-3  and  E-4-  changed  course  upon  receipt  of  the  information  of 
Black's  change  of  course  and  gained  touch  with  the  enemy  battle- 
ships, which  had  expanded  their  screen  to  one  of  20  miles  radius. 

E-5  and  E-6  were  in  contact  with  the  screen  to  the  eastward. 

Black:  The  Black  force  proceeded  on  course  for  MONA  PAS- 
SAGE. Several  more  Blue  scouts  were  sighted.  It  was  apparent 
that  Blue  would  know  the  exact  position  of  the  convoy  at  dark  if 
the  scouts  were  not  driven  off. 

At  2  P.  M.  the  Black  battleships  started  to  expand  the  screen  to 
one  of  20  miles  radius,  in  the  meantime  raising  steam  for  full  power. 
The  screen  now  is  a  protective  screen,  as  its  object  is  to  keep  the 
enemy  scouts  out  of  sight  of  the  smoke  of  the  convoy. 

Move  6—3  P.  M.  to  6  P.  M.,  2  December.— Blue:  The  Blue  main 
body  continued  toward  SAMANA. 

E-l  and  E-2  continued  to  northward.  E-l  speeded  up  to  20  knots 
to  get  a  little  nearer  the  enemy. 

Shortly  after  3  P.  M.  the  4  Blue  scouts  that  were  in  touch  with 
the  Black  battleships  noticed  that  these  ships  had  changed  course 
and  were  making  for  them  at  high  speed. 

The  result  can  be  seen  on  the  sketch. 
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By  4.30  P.  M.  the  Blue  scouts  had  all  been  driven  beyond  the 
range  of  visibility  of  the  smoke  of  the  convoy,  and  no  further  con- 
tacts were  made  during  that  da3rlight. 

Black:  Black  being  a  free  lance  in  the  hands  of  the  umpire,  de- 
cided to  give  up  SAMANA  and  try  for  GUANTANAMO.  In  order 
to  reduce  the  accuracj^  of  Blue's  information  and  to  prevent  any 
effort  to  track  at  night,  the  Black  screen  at  3  P.  M.  was  directed  to 
drive  off  the  Blue  scouts.  At  4  P.  M.  the  Blue  scouts  were  moving 
off,  and  at  4.30  P.  M.  the  course  of  the  convoy  was  changed  to  west 

The  situation  as  it  appeared  to  the  Blue  commander  at  dark  was 
as  follows: 

The  Black  convoy  and  escort  had  been  tracked  from  9  A.  M.  until 
4.30  P.  M.  They  were  apparently  bound  for  SAMANA.  They  were, 
however,  in  a  position  from  which  they  could  reach  GUANTAN- 
AMO before  the  Blue  submarines  could  arrive  there  from  KEY 
WEST.  They  were  in  a  position  to  arrive  at  COLON  before  the 
Blue  battleships,  unless  the  Blue  battleships  could  start  for  COLON 
at  daylight  from  a  position  not  to  the  northward  of  MONA 
PASSAGE. 

The  Black  convoy  and.,  escort  could  reach  SAMANA  before  the 
submarines,  so  the  most  pressing  need  was  to  guard  SAMANA. 

The  Blue  commander  decided  to  move  the  main  body  to  a  position 
in  MONA  PASSAGE  from  which,  starting  at  daylight,  it  could 
arrive  at  any  one  of  the  threatened  ports  before  the  enemy.  To  form 
the  scouts  on  the  enemy  maximum  speed  daylight  circle,  using  as  a 
center  the  reported  position  of  the  Black  convoy  at  4  P.  M.  This 
circle  covered  an  area  to  the  northward  sufficient  to  guard  against  a 
movement  toward  SAMANA  or  GUNTANAMO,  but  did  not  cover 
COLON.  He  decided  therefore  to  use  the  patrol  search  to  the 
southward,  starting  at  daylight  and  using  the  position  of  the  south- 
ern scout  as  a  point  of  origin. 

The  movements  from  6  P.  M.,  2  December,  to  6  A.  M.,  3  December, 
are  shown  in  Sketch  61. 

Move  7—6  P.  M.,  £  December,  to  6  A.  31.,  3  December.— Blue :  The 
Blue  main  body  proceeded  to  a  position  in  MONA  PASSAGE  from 
which  it  could  arrive  at  SAMANA  previous  to  the  arrival  of  the 
Black  force,  even  if  Black  moved  at  his  maximum  speed  direct  to 
SAMANA  from  his  4  P.  M.  position,  and  from  which,  starting  at 
daylight,  it  could  arrive  at  GUANTANAMO  or  COLON  before  the 
enemy. 

The  Blue  scouts  took  up  their  assigned  positions  on  Black's  maxi- 
mum speed  daylight  circle.  E-2's  navigation  was  poor,  and  she  is 
about  10  miles  too  far  west.  This  move  is  an  example  of  what  is 
called  the  "  Position  circle  method  of  strategical  scouting." 
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The  movements  from  6  A.  M.,  3  December,  to  midnight  third- 
fourth  December  are  shown  in  Sketch  62. 

Move  8—6  A.  M.  to  10  A.  M.,  3  December.— -Blue :  At  daylight  E~4 
ay  as  in  sight  of  a  Black  battleship  and  could  see  the  dense  smoke 
of  the  convoy  a  few  miles  beyond.    At  6.10  A.  M.  she  sent  this  radio : 

From  E-Jf.: 

Enemy  convoy  and  escort  lat.  sixteen  thirty-five,  long,  sixty-nine  zero  the. 
six  A.  M.  course  west,  estimated  speed  thirteen.    Will  track. 

The  Blue  main  body  and  the  other  scouts  had  started  at  6  A.  M. 
along  the  circumference  of  the  circle,  except  E-U  which  ship  had 
started  the  retiring  search  to  the  southward. 

At  8.45  A.  M.  they  all  received  the  above  radio  and  started  a  con- 
centration upon  the  enemy  as  indicated,  E-l,  E-2,  E-S  to  south- 
ward, E-4,  E-5*  E-6  to  northward 

Black:  The  Black  convoy,  closely  screened,  maintained  its  course 
and  maximum  speed  to  the  westward. 

Move  9—10  A.  M.  to  3  P.  71/.,  3  December.— Bine:  The  Blue  main 
body  moved  at  its  maximum  speed  on  a  course  to  intercept  the  Black 
force. 

The  Blue  scouts,  except  E-6,  gained  touch  with  the  Black  screen, 
which  had  been  extended  to  a  20-mile  radius. 

Black:  The  Black  convoy  maintained  course  and  speed.  At  noon 
the  Black  battleships  were  directed  to  extend  their  screen  to  a  20- 
mile  radius.  This  extension  was  made  primarily  to  obtain  early 
information  of  the  approach  of  the  Blue  main  body,  as  Black,  not 
knowing  the  position  of  the  Blue  main  body,  expected  an  attack  at 
any  time  after  noon. 

Move  10—3  P.  M.  to  6  P.  M.,  3  December.— -Blue :  The  Blue  com- 
mander, finding  it  impossible  to  bring  Black  to  action  during  day- 
light, changed  course  to  the  northward  to  gain  a  position  from  which 
he  could  arrive  at  GUANTANAMO  or  COLON  before  Black. 

The  Blue  scouts  continued  tracking  the  Black  forc<» 

Black:  The  Black  convoy  continued  course  and  speed.  No  at- 
tempt was  made  to  drive  the  scouts  outside  of  smoke  touch,  for 
Black,  expecting  an  engagement  at  any  time,  could  not  afford  to 
disperse  his  escort.  . 

Move  11—6  P.  M.  to  12  P.  M.,  3  December.— -Blue:  The  umpire 
again  asserted  his  prerogative  and,  at  6  P.  M.,  Blue  received  a  sig- 
nal from  4  of  his  battleships  to  the  effect  that  they  were  forced 
to  reduce  speed  to  14J  knots  and  could  not  make  any  more. 

The  situation  now  presented  to  the  Blue  commander  is  quite  dif- 
ferent from  the  preceding  ones. 

At  this  reduced  speed  he  found  that  it  was  impossible  to  occupy 
a  position  after  1  A.  M.  from  which  he  could  reach  GUANTANAMO' 
or  COLON  ahead  of  the  enemy. 
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From  Black's  reported  position  he  could  arrive  at  GUANTAN- 
AMO  before  the  submarines. 

Blue  must  decide  by  1  A.  M.  to  which  port  Black  is  bound. 

To  allow  for  the  time  for  radio  communication,  the  scouts  must 
ascertain  this  information  not  later  than  12.30  A.  M.  Night  scout- 
ing must  be  attempted. 

The  Blue  commander  drew  two  curves,  one  the  maximum  speed 
position  circle  for  midnight  (a) ;  the  other  the  limiting  circle  for 
Black  at  midnight  to  reach  GUANTANAMO  before  the  sub- 
marines (b). 

The  lune-shaped  area  between  these  curves  is  the  area  within 
which  Black  must  lie  at  midnight  to  be  in  position  to  reach  GUAN- 
TANAMO before  the  submarines.  This  area  must  be  searched  by 
the  scouts. 

The  visibility  at  night  of  the  smoke  of  a  large  body  of  ships  is 
assumed  as  3  miles ;  their  formation  would  extend  over  1  mile  in  the 
direction  of  their  course. 

Scouts  at  rest  on  this  line  could  only  cover  6  miles  each,  which 
would  be  insufficient,  as  the  arc  is  over  60  miles  long. 

By  the  patrol  search  the  scouts  can  be  spaced  at  a  distance  of  11 
miles  (maximum  distance  formula).  By  so  placing  the  line  that  a 
scout  is  at  one  end  of  the  line  and  running  the  patrol  toward  the 
other  end,  this  method  covers  the  entire  distance  between  intersec- 
tions on  the  position  circle,  and  holds  the  line  sufficiently  long  to 
assure  the  Blue  commander  that  Black  can  not  reach  GUAN- 
TANAMO unobserved,  before  the  arrival  of  the  submarines. 

It  has  the  added  advantage  that  in  case  the  entire  Black  force  is 
bound  for  COLON  no  contact  will  be  made,  thus  using  negative  in- 
formation, which,  in  view  of  the  weakness  and  size  of  the  Blue 
scouts,  is  preferable  to  an  attempt  at  night  tracking. 

The  scouts  were,  therefore,  at  midnight,  stationed  upon  the  mid- 
night position  circle  at  distance  of  11  miles,  and  used  the  patrol 
search  to  the  southward. 

The  Blue  main  body  steered  a  course  which  would  maintain  it,  up 
to  1  A.  M.,  in  a  position  from  which  it  could  reach  either  GUAN- 
TANAMO or  COLON  ahead  of  Black. 

Black :  Black  was  directed  to  try  for  COLON. 

Black  changed  course  for  GUANTANAMO  at  6  P.  M.  and  closed 
the  screen  to  defensive  position,  hoping  that  if  any  Blue  scouts  made 
contact  they  would  report  Black  bound  for  GUANTANAMO. 

At  7.30  P.  M.  Black  changed  course  for  COLON,  sending  2  battle- 
ships on  toward  GUANTANAMO  as  a  feint. 

The  Blue  scouts  encountered  these  2  battleships  at  a  few  minutes 
past  midnight.    The  Blue  main  body  was  close  enough  to  hear  the 
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firing  of  the  heavy  guns  and  to  see  the  searchlight  beams.  One 
Blue  scout  was  sunk. 

As  no  report  of  the  sighting  of  any  enemy  transports  had  been 
received  at  1  A.  M.,  the  Blue  commander  decided  that  the  enemy's 
move  toward  GUANTANAMO  was  a  feint,  and  he  therefore 
changed  course  for  COLON. 

Such  a  decision  requires  much  strength  of  will  and  confidence  in 
subordinates.  The  Blue  commander  staked  the  success  of  his  opera- 
tion on  the  ability  of  the  scouts  to  locate  the  transports  if  they 
passed  through  the  area  the  scouts  were  searching.  In  the  absence 
of  information  of  the  transports  he  very  properly  assumed  the  trans- 
ports were  not  there,  and  accordingly  decided  to  proceed  to  COLON. 
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CHAPTER  XXIX. 


PRACTICAL   APPLICATION   OF    METHODS. 

The  foregoing  methods  of  search,  scouting,  and  screening  are 
the  developments  of  methods  found  necessary  to  cover  the  various 
conditions  of  search,  scouting,  and  screening  met  in  the  solution  of 
many  such  problems  at  the  War  College  and  in  the  fleet. 

It  has  been  the  endeavor  of  the  author  to  devise  methods  which 
fulfill  all  the  conditions  which  have  been  encountered  and  which  it 
has  been  possible  for  him  to  conceive. 

Many  of  these  methods  have  proven  successful  under  actual  con- 
ditions ;  others  have  never  been  tried  except  in  the  chart  maneuver. 

In  search  or  scouting  operations  the  plans  are  based  upon  infor- 
mation or  assumptions  as  to  the  enemy's  movements. 

The  lines  to  be  followed  by  the  scouts  should  be  drawn  on  the 
chart  and  the  vessels  navigated  as  closely  as  possible  to  these  lines. 

No  amount  of  theory  can  demonstrate  the  practicability  of  the 
methods  proposed.  It  is  necessary  to  have  theory  upon  which  prac- 
tice can  be  based,  but  much  practice  is  required  to  demonstrate  the 
practicability  of  the  theoretical  methods. 

In  screening,  except  offensive  screening,  the  movements,  of  the 
screen  are  more  or  less  governed  by  the  movements  of  the  force 
screened.  In  this  case  it  may  be  possible  for  ships  of  the  main 
force  and  screen  to  steer  identical  magnetic  courses,  for  all  ships 
in  the  same  vicinity  will  probably  be  affected  alike  by  current. 

Successful  scouting  and  screening  operations  require  close  stand- 
ardization of  speeds  and  checking  of  effects  of  wind  and  sea  in 
causing  leeway. 

There  is  but  one  way  to  be  sure  that  these  suggested  methods  are 
of  practical  value — trials  at  sea;  and  such  trials  should  be  con- 
ducted as  soon  as  possible  in  order  that  such  methods  as  prove  im- 
practicable may  be  eliminated.  It  must,  however,  be  kept  in  mind 
that  half-hearted  and  poorly  conducted  experiments,  are  the  source 
of  much  error.  4 
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